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(54) TRIAZINE DERIVATIVES 

(57) The present invention relates to a triazine derivative of the general formula (I), 

R 




CO 

in 

CO 
CO 



Q. 
ill 



wherein each symbols are as defined in claims, a process for the production thereof, and a herbicide containing 
the triazine derivative of the above general formula (I) or a salt thereof as an active ingredient. 

The above triazine derivative of the present invention is free from causing phytotoxicity on cotton and capable of 
selectively controlling a broad range of upland weeds including velvetleaf belonging to malvaceous weeds to which cot- 
ton also belongs at a low dosage, and the herbicide of the present invention, which contains the above triazine deriva- 
tive as an active ingredient, is therefore remarkably useful as a herbicide for application in cotton fields. 
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velvetleaf belonging to malvaceous weeds to whirh ™«™ lif t . aosage ' a broad ranae of "P'and weeds including 
Technical Backam.mH 

wi*« e«4l P^otoxiS^ JCt^S °" Se,eC '"' e * COnM °* a "~* « » *>» 

selectivity between cotton and velvetleaf veiveiieai ana nas excellent inter-genus 

Disclosure of the Invention 

That ,s. the gist of * e prese nt Mention is a triazine derivative of the SSSSS (7 

R 



( I ) 



wherein X is a halogen atom, a hydroxy, group, a cyano group, a C r C 6 alky, group, a C r C 4 alkoxy group, a C r C 4 



OC'D: <EP 0864567A1_I_> 



2 



EP 0 864 567 A1 



alkylthio group, a C r C 4 alkylsulfonyl group, a C^-Cq haloalkyl group, a C r C 4 haloalkoxy group, a phenyl-substi- 
tuted C r C 4 alkyl group, a phenyl group or a phenoxy group, provided that when the number of X is plural, plural 
substituents X may be the same as, or different from, each other or two vicinal substituents X may form a saturated 
or unsaturated f ive-membered or six-membered ring together with a carbon-carbon bond in a benzene ring, n is an 
s integer of 0 or 1 to 4, 

R is 

(1) a C-j-Cg alkyl group or 

(2) a substituted C^-Cq alkyl group having 1 to 13 substituents of one or two kinds selected from the class con- 
10 sisting of 

i) a halogen atom 

ii) a hydroxyl group and 

iii) a C r C 8 alkoxy group whose alkyl portion may contain a hetero atom, and 
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Y is a C 2 -C 4 alkylene group which may be substituted with 1 to 8 C r C 6 alkyl groups or a divalent group of the for- 
mula (a), 



Y 2 



(a) 



in which each of Y 1 to Y 4 is independently a hydrogen atom or a C r C 4 alkyl group. 

Further, the gist of the present invention is a process for the production of a triazine derivative of the general for- 
mula (I), 



R 



HN N NHz 

40 | 



Aft 



( l ) 



so wherein X, n, Y and R are as defined above, 

which comprises reacting a compound of the general formula (II), 
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NHz-HX 1 

1 (M) 



10 



wherein X, n and Y are as defined above and X 1 is a halogen atom, 
is with cyanoguanidine of the formula (III), 



H 

H 
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30 



35 



(IV) 



and then reacting the reaction product with an ester of of the general formula (IV). 

RCOOR 1 

wherein R is as defined above and R 1 is a C-j -C 4 alkyl group. 

mula F m^r e a Zl fnor^T/ * 3 ****** conX ^ »» ***** Privative of the above general for- 

muia (l) or a salt thereof as an active ingredient. 

Best Mod es for Practicing the Invention 

The triazine derivative of the present invention (to be sometimes referred to as "triazine derivative (I) hereinafter) is 
a compound having the following general formula (I). 1 ' nere,naTter > 



R 

40 I 



(gO 

Xn 
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n the above genera formula (I), X is a halogen atom, a hydroxyl group, a cyano group, a C r C 6 alkyl group a C,- 
C 4 alkoxy group, a C r C 4 a.kylthio group, a C r C 4 alkylsulfonyl group, a C,-C 6 haloalkyl group a C*cl ftafotar 
group, a phenyl-group-substituted Cl -C 4 alkylgroup. a phenyl group or a phenol group 1 4 ha,0alk0xy 

^J-TJJ 8 ^ X J! 3 h !l? en at ° m ' SP6CifiC 6X301,3,68 01 1,16 ha, °9 en atom indud e a chlorine atom, a bromine 
atom, a fluorine atom and an ,odme atom. The halogen atom is preferably a chlorine atom, a fluorine atom or a bromine 

When X is a C,-C e alkyl group, specific examples thereof include methyl, ethyl, propyl, butyl, pentyl and hexyl. 
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Those alkyl groups having 3 to 6 carbon atoms may be linear or branched. Further, the C r C 6 alkyl group may be a 
cycloalky! group per se, such as cyclopropyl, cyclobutyl, cyclpentyl and cyclohexyl. Further, it may be an alkyl group 
containing a cycloalkyl group, such as cyclopropylmethyl. The above C r C 6 alkyl group Is preferably methyl, ethyl, i-pro- 
pyl or t-butyi, particularly preferably methyl. 

When X is a C-1-C4 alkoxy group, specific examples thereof include methoxy, ethoxy, propoxy and butoxy. The 
alkoxy group having 3 or 4 carbon atoms may be linear or branched. Specific examples of the (VC 4 alkoxy group also 
include cyclopropoxy on which methyl may be substituted and cyclobutoxy. The C r C 4 alkoxy group is preferably meth- 
oxy. 

When X is a C r C 4 alkylthio group, specific examples thereof include -SCH 3 , -SC 2 H 5 , -SC 3 H 7 and -SC 4 H 9 groups. 
Of these, the alkylthio group having 3 or 4 carbon atoms may be linear or branched. The C r C 4 alkylthio group is pref- 
erably -SCH 3 . 

When X is a C-,-C 4 alkylsulfonyl group, specific examples thereof include -S0 2 CH 3 , -S02C 2 H 5l -S0 2 C 3 H 7 and - 
S0 2 C 4 H 9 groups. Of these, the alkylsulfonyl group having 3 or 4 carbon atoms may be linear or branched. The C r C 4 
alkylsulfonyl group is preferably -S0 2 CH 3 . 

The C-, -C 6 haloalkyi group as one embodiment of X is a group formed by replacing 1 to 1 3 hydrogen atoms bonding 
to carbon atom(s) of the above C r C 6 alkyl group with the above halogen atom(s). Specific examples of the C V C 6 
haloalkyi group include -CF 3 , -CH 2 F, -CCI 3 and -CH 2 CF 3 groups. The C^-Ce haloalkyi group is preferably -CF 3 . 

The C1-C4 haloalkoxy group as one embodiment of X is a group is a group formed by replacing 1 to 9 hydrogen 
atoms bonding to carbon atom(s) of the above C-|-C 4 alkoxy group with the above halogen atom(s). Specific examples 
of the C r C 4 haloalkoxy group include -OCF 3> -OCCI 3 and -OCH 2 F groups. The C r C 4 haloalkoxy group is preferably - 
CF 3 . 

The phenyl -group-substituted C r C 4 alkyl group as one embodiment of X is a group formed by replacing one or at 
least two hydrogen atoms bonding to carbon atom(s) of a -C 4 alkyl group with phenyl group(s). The above C A -C 4 alkyl 
group includes methyl, ethyl, propyl and butyl, and of these, the propyl and the butyl may be linear or branched. Specific 
examples of the phenyl-group-substituted C r C 4 alkyl group include groups of -CH 2 Ph (Ph represents a phenyl group) 
and -CH 2 CH 2 Ph, and it is preferably -CH 2 Ph. 

The position on which X is substituted is as follows. When Y to be explained later is a C 2 -C 4 alkylene group which 
may be substituted with 1 to 8 C-rC 4 alkyl groups. X may be positioned on any carbon of an aromatic group fused with 
a carbon-chain ring containing Y. Preferably, of positions CD to ® shown in the following general formula (I), on which 
X can be substituted, the position @, the position <§) or the position @, both the positions @ and <§) or both the posi- 
tions ® and © is/are preferred. 



R 



HN 




N 




® 



( I ) 



When Y to be explained later is a divalent group of the formula (a), 
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to 



is 



20 



wherein Y 1 to Y 4 are as defined above, 

X can be substituted on any one of four carbon atoms at 5th to 8th positions of a chroman ring 

In the above general formula (I), n which represents the number of substituent(s) X is an integer of 0 or 1 to 4 preferably 

as^cL^ 

Further, two vicinal substituents X may form a saturated or unsaturated five-membered or six-membered rina 
Z a , cart>on - carbon ° f a ri"Q- That is, the substituents X may form an indie rinTanlndane 

ring a naphthalene r.ng or a tetralin ring together with a benzene ring to which the substituents X bond 

In the above general formula (I). Y is a C 2 -C 4 alkylene group which may be substituted with 1 to 8 (VO, alkvl 
group(s) or a divalent group of the formula (a). 1 4 ^ 



(a) 



nro^Tl'^IL 31 ^ 6 C ?'° 4 alk> 2 ene . 9r ° UP ' particular, K a 9 rou P in w "ich a carbon-chain ring is fused with a phenyl 

25 wZ Y i "Z? Y 18 ^ ethyl6ne 9rOUP ( ° 2 alky,6ne 9 rou P>- and * is a tetraliny. group 

25 when Y is a propylene group (C3 alkylene group). 

^mlSf? * ^ °r£ 4 ^ M 9r0Up(S) Which "** be su bstituted on the C 2 -C 4 alkylene group as Y are the 

Z^JftZcVSZF !? alkVl 9r ° UP " * ^ 35076 Cl - C4 a 'M aroLp iTpreflrably methyl The 
number of the C1-C4 alkyl group(s) winch may be substituted on the C 2 -C 4 alkylene group as Y is 1 to 8 The Vc, 

30 hSZSjf'f ^ SUDStitUted ° n ^ a,ky ' ene 9r0Up 35 Y may be « a ^ hydrogen atomS offou? 

so hydrogen atoms of an ethylene group when the alkylene group is an ethylene group (C 2 ), on any hydrogen atoms ; ofsbc 
hydrogen atoms of a propylene group when the alkylene group is a propylene group «$) or on W$£S?Z£ " 
eight hydrogen atoms of a butylene group when the alkylene group is a butylene group (k) 

* " dh ? ,ert ^ the above for ™'a 0). the triazine derivative of the present invention can be repre- 
sented by the following general formula (I*). ^ 



35 



40 



45 



SO 



R 

HN N NHz 

yi vi ; 




-40 



wherein X, n and R are as defined in the general formula (\). 

In the general formula (I), R is 
(1) a C r C 6 alkyl group or 
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(2) a substituted C r C 6 alkyl group having 1 to 13 substituents of one or two kinds selected from the class consist- 
ing of 



10 



15 



20 



25 



30 



i) a halogen atom 

il) a hydroxyl group and 

iii) a C r C 8 alkoxy group whose alkyl portion may contain a hetero atom. 

Specific examples of the C r C 6 alkyl group in (1) include those explained concerning X, and the C r C 6 alkyl group 
is preferably t-butyl. 

Specific examples of i) the halogen atom as a substituent of one kind in the substituted C r C 6 alkyl group in (2) 
include those explained concerning X, and the halogen atom is preferably a fluorine atom or a chlorine atom. Therefore, 
specific examples of a halogen-atom-substituted C r C 6 alkyl group included in the substituted C r C 6 alkyl group in (2) 
are -CF 3 , -CCI 3 , -CH 2 F, -CH 2 CI, -CHgBr, -C 2 F 5 , -CH 2 CH 2 F, -CHF(CH 3 ). -CHCI(CH 3 ), -CHBr(CH 3 ), -CHF(CF 3 ), - 
CF(CH 3 ) 2 , -CCKCH^, -CBr(CH 3 ) 2 , -CHF(CH 2 CH 3 ), -CHCI(CH 2 CH 3 ) and -CHBrfCHgCHj) groups. The halogen-atom- 
sbustituted C r C 6 alkyl group is preferably -CF 3 , -CHF(CH 3 ), -CHF(CF 3 ), -CF(CH 3 ) 2 or -CCI(CH 3 ) 2 . 

Specific examples of a hydroxyl-substituted C r C 6 alkyl group included in the substituted C^-C 6 alkyl group in (2) 
are -CHgOH, -C 2 H 4 OH, -CH(OH)CH 3 , -CH(OH)C 2 H 5 , -C(CH 3 ) 2 OH and -C(CH 3 ) 2 CH 2 OH groups, and the hydroxyl- 
substituted C r C 6 alkyl group is preferably -CH(OH)C 2 H 5 . 

Specific examples of iii) the C r C 8 alkoxy group whose alkyl portion may contain a hetero atom, as a substituent of 
another kind in the substituted C r C 6 alkyl group in (2), include aliphatic alkoxy groups such as methoxy, ethoxy, pro- 
poxy, butoxy, pentoxy, hexanoxy, heptanoxy and octanoxy; 
alicyclic alkoxy groups such as 



— o 



alicyclic-aliphatic alkoxy groups such as 



35 



40 



— O — CH2 



— O— CHg-^ ^ 



;h 2 - 



45 and groups in which a heterocyclic group (heterocyclic group refers to a cyclic group containing at least one hetero 
atoms (e.g., oxygen atom, nitrogen atom, sulfur atom, or the like)) and an oxygen atom bond to each other, such as 



50 



55 





jO 



H 



N 
H 
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The groups in which a heterocyclic group and an oxygen atom bond to each other is a group in which an oxygen 
atom bonds to the above heterocyclic group so as to form an ether bond. 

Specific examples of the C r C 8 alkoxy-substituted C r C 6 alkyl group which is induded in the substituted C r C 6 alkyl 
group in (2) and contains, as a substituent. the d-Cf, alkoxy group whose alkyl portion may contain a hetero atom pref- 
erably include aliphatic-alkoxy-substituted alkyl groups such as -CH 2 -OCH 3 , -CH 2 OC(CH 3 ) 3 . -C ? hU-OCH, -C.H.- 
OCH 3 , -C3H 6 -OC 2 H 5> -CH(CH3)OCH 3 . -CH(CH 2 CH 3 )OCH 3> -CH(CH 3 )CH 2 OCH 3 and -C(CH 3 ^Ch/oCH, groups and 
alkyl groups on which a combination of a heterocyclic group and an oxygen atom is substituted, such as 



10 



15 



CHa 




CH 3 




20 



The above substituted alkyl group having a hetero ring is preferably 



CHa 



25 



30 




The substtuted C r C 6 alkyl group refers to a C r C 6 alkyl group having substrtuent(s) of one or two kinds selected 
from the above three substrtuents i). ii) and iii) is/are substituted. The total number of the substrtuent(s) is 1 to 13 Spe- 

^SST* 1 ® 6 ° f the Cl ' Ce a,kyl group having of two kinds include -CH(CF 3 )OH, -CH(CF 3 )OCH 3 and - 

35 Cr20CH3 groups. 

The process for the production of the triazine derivative (I), provided by the present invention, comprises a reaction 
in a first step in which a compound of the general formula (II). 



40 



45 



NHj-HX' 




(ID 



SO 



wherein X, n and Y are as explained in the above triazine derivative (I), and X 1 is a halogen atom, 
and cyanoguanidine of the formula (III) 



55 
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HlN 



MH 

X 



(HI) 



are allowed to react, to bond an amino group of the compound (II) and a cyano group of the cyanoguanidine (III) to each 
io other; and 

a reaction in a second step in which the reaction product is then reacted with an ester of the general formula (IV), 



RCOOR 1 

is wherein R is as explained in the above triazine derivative (I) and R 1 is a C r C 4 alkyl group, 



(IV) 



in the presence of a catalyst 

The process for the production of the triazine derivative, provided by the present invention, will be shown by a reac- 
tion scheme below. 
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Xn 

first step 



NH2-HX 1 
I 

Y 

NH 



(II) 



A/ CN 



HjN N 
H 



(Ml) 



NH NH 



Xn 

second step 




NH-" "N' ^NHi-HX 1 
Y 



RCOOR' (IV) 




HN N NH2 



( i > 



The reaction in the first step may be carried out in the absence or presence of a solvent When the reaction is car- 
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ned out in the presence of a solvent, the solvent can be selected from alcohols such as methanol, ethanol and isopro- 
panol; ketones such as acetone, methyl ethyl ketone and cyclohexanone; aliphatic hydrocarbons such as n-hexane n- 
heptane and n-decane; cyclic hydrocarbons such as benzene, decalin and alkylnaphthalene; chlorinated hydrocarbons 
such as carbon tetrachloride, methylene dichloride. chlorobenzene and dichlorobenzene; ethers such as tetrahydro- 
furan and dioxane; and further, kerosene. Aliphatic hydrocarbons are preferred/and n-decane is particularly preferred. 
Preferably, a salt of the amine derivative (II) and the cyanoguanidine (III) are reacted in an equivalent ratio 
Specific examples of an acid (HX 1 ) for forming the salt of the amine derivative (II) include hydrochloric acid (HCI) 
hydrobromic acid (HBr) and hydrofluoric acid (HF). and hydrochloric acid (HCI) is preferred. 

Although not specially limited, the reaction temperature is generally 80 to 200°C, preferably 120 to 150°C The 
reaction time is generally 2 to 1 5 hours, preferably approximately 4 to 7 hours. 

The reaction in the second step is preferably carried out in the presence of a catalyst. The catalyst that can be used 
in this react.on includes, for example, alkoxides such as sodium methoxide. sodium ethoxide and magnesium diethox- 
ide; inorganic bases such as sodium phosphate, potassium carbonate, sodium hydroxide and potassium hydroxide- 
and organic bases such as 1,8-diazabicyclo[5.4.0]-7-undecene (DBU), 1.5-diazabicyclo[4.3.0]-5-nonene (DBN) tri- 
etnylamine and pyridine. Sodium methoxide and sodium ethoxide are preferred. The amount of the base based on the 
amine derivative (II) is generally 1.1 to 10 equivalent amount, preferably 1.5 to 4 equivalent amount 

The amount of the ester (IV) used in the above reaction is generally 1 to 10 equivalent amount, preferably 1 to 4 
equivalent amount, based on the amine derivative (II). 

Preferably, the above reaction is carried out in the presence of a solvent The solvent that can be used in the above 
reaction includes, for example, alcohols such as methanol, ethanol and isopropanol; ketones such as acetone, methyl 
ethyl ketone and cyclohexanone; aliphatic hydrocarbons such as n-hexane. n-heptane and n-decane; cyclic hydrocar- 
bons such as benzene, decalin and alkylnaphthalene; chlorinated hydrocarbons such as carbon tetrachloride, methyl- 
ene dichloride, chlorobenzene and dichlorobenzene; and ethers such as tetrahydrofuran and dioxane Alcohols are 
preferred, and methanol and ethanol are particularly preferred. 

In the above reaction, the reaction temperature is generally -10 to 100<>C, preferably 0 to 70°C The reaction time 
is generally 2 to 30 hours, preferably approximately 5 to 1 5 hours. 

After completion of the reaction, according to a conventional method, a reaction mixture is poured into water and 
extracted with an organic solvent such as ethyl acetate. An obtained organic layer is dehydrated with a dehydrating 
agent such as anhydrous sodium sulfate, and the organic solvent is removed by means of distilling it under reduced 
pressure or some other means. An obtained residue is purified by means of silica gel column chromatography or some 
other means, whereby the intended triazine derivative (I) can be isolated in the form of a crystal 

The hearbicide containing the triazine derivative (I) or its salt of the present invention as an active ingredient pro- 
vided by the present invention, will be explained below. 

The herbicide of the present invention contains the novel triazine derivative of the general formula (I) provided by 
the present invention, or a salt thereof as an active ingredient. These compounds are used by mixing them with a liquid 
carrier such as a solvent or a solid earner such as a mineral fine powder and preparing the resultant mixtures in the 
form of a wettable powder, an emulsifiable concentrate, a dust or granules. When the above preparations are formed 
a surfactant can be added for imparting the above compounds with emulsif iability. dispersibility or spreadability. 

When the herbicide of the present invention is used in the form of a wettable powder, generally. 10 to 55 % by 
weight of the tr.az.ne derivative (I) or the salt thereof, provided by the present invention, 40 to 88 % by weight of a solid 
carrier and 2 to 5 % by weight of a surfactant are mixed to prepare a composition, and the composition can be used 

When the herbicide of the present invention is used in the form of an emulsifiable concentrate, generally, it is suffi- 
cient to prepare a composition by mixing 20 to 50 % by weight of the triazine derivative (I) or the salt thereof provided 
by the present invention, 35 to 75 % by weight of a solvent and 5 to 1 5 % by weight of a surfactant 

When the herbicide of the present invention is used in the form of a dust, generally, it is sufficient to prepare a com- 
POS*on by mixing 1 to 1 5 % by weight of the triazine derivative (0 or the salt thereof, provided by the present invention 
80 to 97 % by weight of a solid carrier and 2 to 5 % by weight of a surfactant. 

Further, when the herbicide of the present invention is used in the form of granules, generally, ft is sufficient to pre- 
pare a composition by mixing 1 to 1 5 % by weight of the triazine derivative (I) or the salt thereof, provided by the present 
invention. 80 to 97 % by weight of a sold carrier and 2 to 5 % by weight of a surfactant 

The above solid carrier is selected from fine mineral powders, and examples of the mineral fine powders include 
oxides such as d.atomaceous earth and slaked lime, phosphates such as apatite, sulfates such as gypsum and sili- 
catessuch as talc, pyroferrite. clay, kaolin, bentonfte. acid clay, white carbon, powdered quartz and powdered silica 

The solvent is selected from organic solvents. Specific examples of the solvent include aromatic hydrocarbons 
SU ~? as ben2 ;ene. toluene and xylene, chlorinated hydrocarbons such as o-chlorotoluene. trichloroethane and trichlo- 
roethylene. alcohols such as cyclohexanol. amyl alcohol and ethylene glycol, ketones such as isophorone cyclohex- 
anone and cyclohexenyl-cyclohexanone. ethers such as butyl cellosolve. diethyl ether and methyl ethyl ether esters 
such as isopropyl acetate, benzyl acetate and methyl phthalate. amides such as dimethylfbrmamide. and mixtures of 
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these. ' ' 

Further, the surfactant can be selected from anionic surfactants, nonionic surfactants, cationic surfactants and 

amphoteric surfactants (amino acid and betaine). 

"The herbicide of the present invention may contain, as an active ingredient, other herbicidally active component as 
5 required in combination with the triazine derivative (I) or its salt. The "other" herbicidally active component includes 

known herbicides such as phenoxy-, diphenyl ether-, triazine-, urea-, carbamate-, thiolcarbamate-, acid anilide-, pyra- 

zole-, phosphoric acid-, sulfonylurea- and oxadiazone-containing herbicides, and it can be properly selected from these 

herbicides as required. 

Further, the herbicide of the present invention may be used as a mixture with any one of insecticides, bactericides, 
10 plant growth regulators and fertilizers. 

The present invention will be specifically explained with reference to Examples and Herbicide Examples hereinaf- 
ter, while the present invention shall not be limited thereto. 

(Example 1) 

75 

0.95 Gram (5.2 mmol) of 1 -aminotetralin hydrochloride and 0.44 g (5.2 mmol) of cyanoguanidine were added to 20 
ml of n-decane, and the mixture was stirred under heat at 135°C for 6 hours. After completion of the reaction, the reac- 
tion mixture was cooled, a formed precipitate was recovered by filtration and washed with 5 ml of n-hexane three times, 
and the solvent was removed under reduced pressure to give a solid. 1 Gram of the obtained solid was dissolved in 25 

20 ml of absolute methanol, and to the resultant solution was added 1 .9 g (10 mmol) of a 28 wt% sodium methoxide/meth- 
anol solution at room temperature. Further, 1.2 g (10 mmol) of ethyl a-fluoropropionate was dropwise added thereto, 
and the mixture was stirred at room temperature for 1 2 hours. After completion of the reaction, the reaction mixture was 
poured into 100 ml of water, and extraction was carried out with 50 mi of ethyl acetate three times. An obtained ethyl 
acetate layer was dried over anhydrous sodium sulfate, and the ethyl acetate was distilled off under reduced pressure. 

25 The resultant residue was purified by silica gel column chromatography (developer solution: hexane/ethyl acetate = 1/1 
(volume ratio)) to give 0.68 g of 2-amino-4-(a-f luoroethyl)-6-(1 '-tetralinylamino)-s-triazine as an end product in the form 
of a white crystal. Table 1 to be described later shows the structural formulae of the salt of a cycloalkylamine derivative 
and the ester both of which are used as raw materials and the structural formulae of the obtained triazine derivative and 
the yield thereof. Table 8 to be described later shows IR and NMR data of the obtained triazine derivative. 

30 

(Examples 2 - 4) 

Triazine derivatives as end products were obtained in the same manner as in Example 1 except that the ethyl a- 
f luoropropionate was replaced with esters shown in Table 1 . Table 1 to be descrtoed later shows the structural formulae 
35 of the salt of a cycloalkylamine derivative and the esters both of which are used as raw materials and the structural for- 
mulae of the obtained triazine derivatives and the yields thereof. Table 8 to be described later shows IR and NMR data 
of the obtained triazine derivatives. 
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Table 1 



5 


EX- 

Mo. 


Salt of cyeloalkyl- 
amxne derivative 
(II) as raw material 


Ester (IV) as 
raw material 


Obtained triazino 
Derivative (I) 


Tie 

Id 


10 
15 


1 


NH*HCI 


H.C F 
O^SdCiHs 




4 6 


20 
25 


2 




CHs 
1 

F C COOCHa 

1 

CH3 


F 

HjC— C — CHs 


4 6 


30 

35 i 
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// 
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CHj 

HiC — C — COOCHj 
CHs 


CHi 
HiC-C-CHs 
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50 








©6 





55 



12 
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(Examples 5 - 8) 

Triazine derivatives as end products were obtained in the same manner as in Example 1 except that the 1 -aminote- 
tralin hydrochloride was replaced with salts of cycloalkylamine derivatives shown in Table 2. Tables 2 and 3 to be 
5 described later show the structural formulae of the salts of cycloalkylamine derivatives and the esters both of which are 
used as raw materials, the structural formulae of the obtained triazine derivatives and the yields thereof. Table 8 to be 
described later shows IR and NMR data of the obtained triazine derivatives. 

Table 2 





EX. 

No. 


Salt of cycloalkyl- 
amine derivative 
(11) as raw material 


Ester (XV) as 
raw materxal 


Obtained triazine 
derivative (I) 


tie 

Id 
(%) 


15 












20 
25 


c 
0 


NHfHCI 

CHs 




HH N NHt 


4 5 








CHj 
















30 












35 


6 


NHi-HCI 


// 


HN N NHt 
1 


4 8 




CHs 








40 








CHi 




45 


7 


NHi-HCI 

©6 


// 


HN^^T^Hs 


35 


50 




OCHi 




OCHi 





55 
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Table 3 



10 



15 



Ex. 
No. 


Salt, f cycloalkyl- 
omi.no derivative 
(II) as raw material 


Enter (IV) as 
raw material 


Obtained triezine 
derivative (I) 


tie 

Id 

(%) 








H,C F 




8 


NH2HCI 


H,CF 
O^OCtH* 


.©6 


4 9 



20 



(Example 9) 



25 



30 



35 



40 



aHrtln J5r^ ( ? T > ^'"^^ethyltetralin hydrochloride and 0.48 g (5.6 mmol) of cyanoguanidine were 
added to 20 ml of n-decane. and the mixture was stirred under heat at 135»C for 6 hours. After completion of the reac- 
tion, the reaction mixture was cooled, a formed precipitate was recovered by filtration and washed with 5 ml of n-hexane 
three tmes and the solvent was removed under reduced pressure to give a solid. 1 Gram of the obtained solid was dis- 
! h f 1 f SC ? methano1 ' and to the resultant solution was added 2.5 g (13 mmol) of a 28 wt% sodium 
T^^flZ^ T" at r °° m tem P erature - ^er. 1.85 g (13 mmol) of ethyl trifluoroacetate was dropwise 
added thereto, and the mixture was stirred at room temperature for 12 hours. After completion of the reaction, the reac- 

, int ° 1 °° 1? 0 ! J Water, and eX,raCti0n W3S carried «rt with 50 ml of ethyl acetate three times. An 
obtained ethyl acetate layer was dned over anhydrous sodium sulfate, and the ethyl acetate was distilled off under 

LntSi^tT ^ r , eS V ,tant re . Sf u" 6 ^ PUrifi6d by sMca gel column Chromatography (developer solution: hex- 
ane/ethyl acetate =1/1 (volume ratio)) to give 1.0 g of 2-amino-4-trifluoromethyl-6-(2'-methyl-r-tetralinylamino)-s-tri- 
azine as an end product in the form of a white crystal. Table 4 to be described later shows the structural formulae of the 
h? of ^ c y cloa,k yl amine denvabve and the ester both of which are used as raw materials, the structural formula of the 
obtamed tr.az.ne derivative and the yield thereof. Table 8 to be described later shows IR and NMR data of the obtained 
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Table 4 



5 


Ex. 
No. 


Salt of cycloalkyl- 
amine derivative 
(II) as raw material 


Ester (IV) as 
raw material 


Obtained triazine 
derivative (I) 


Tie 

Id 
(%) 


10 


9 


NHi-HCI 


Cp}COOC 2 H 5 


CFj 
N^N 
HN ^hT ^NHz 


5 8 


15 











(Example 10) 

25 

0.95 Gram (5.6 mmol) of 1 -aminoindan hydrochloride and 0.48 g (5.6 mmol) of cyanoguanidine were added to 20 
ml of n-decane. and the mixture was stirred under heat at 135°C for 6 hours. After completion of the reaction, the reac- 
tion mixture was cooled, a formed precipitate was recovered by filtration and washed with 5 ml of n-hexane three times, 
and the solvent was removed under reduced pressure to give a solid. 1 Gram of the obtained solid was dissolved in 25 

30 ml of absolute methanol, and to the resultant solution was added 2.5 g (1 3 mmol) of a 28 wt% sodium methoxide/meth- 
anol solution at room temperature. Further, 1 .56 g (1 3 mmol) of methyl a-f luoroisobutyrate was dropwise added thereto, 
and the mixture was stirred at room temperature for 1 2 hours. After completion of the reaction, the reaction mixture was 
poured into 100 ml of water, and extraction was carried out with 50 ml of ethyl acetate three times. An obtained ethyl 
acetate layer was dried over anhydrous sodium sulfate, and the ethyl acetate was distilled off under reduced pressure. 

35 The resultant residue was purified by silica gel column chromatography (developer solution: hexane/ethyl acetate = 1/1 
(volume ratio)) to give 0.99 g of 2-amino-4-(a-fluoro-a-methylethyl)-6-(r-indanylamino)-s-triazine as an end product in 
the form of a white crystal. Table 5 to be described later shows the structural formulae of the salt of a cycloalkylamine 
derivative and the ester both of which are used as raw materials, the structural formula of the obtained triazine deriva- 
tive and the yield thereof. Table 8 to be described later shows IR and NMR data of the obtained triazine derivative. 

40 

(Examples 11 - 14) 

Triazine derivatives as end products were obtained in the same manner as in Example 10 except that the methyl 
a-f luoroisobutyrate was replaced with esters shown in Tables 5 and 6. Tables 5 and 6 be described later show the struc- 
45 tural formulae of the salt of a cycloalkylamine derivative and the esters both of which are used as raw materials and the 
structural formulae of the obtained triazine derivatives and the yields thereof. Table 9 to be described later shows IR and 
NMR data of the obtained triazine derivatives. 
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Table 5 



3 


Ex. 
No. 


Salt of cycloalkyl- 
amino derivative 
(II) as raw material 


Eater (IV) as 
raw material 


Obtained triazine 
derivative (I) 


Vie 

Id 
(%) 


10 
15 


1 0 


NHi-HCI 


CHj 
1 

F C — COOCHJ 

1 

CH» 


F 

HiC-C-CHj 

(§6 


5 8 


20 
25 
30 


1 1 




CF3COOC2H5 


CF» 

t>T N NHz 


6 2 


35 


1 2 


// 


O^OCHj 


CFKy-F 

N r> N 


3 8 


40 












45 

SO 


1 3 


// 


HsCi^jCI 


HsCt^^CI 


40 



55. 



16 
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Table 6 



75 



Ex. 
No. 


Salt of cycloalkyl- 
amine derivative 
(II) as raw material 


Eeter (XV) as 
raw material 


Obtained triazine 
derivative (I) 


vie 

Id 








HsCt^^OH 




1 4 


NH*-HC1 

©6 


HsCi^.OH 
O'^OCiHs 


N^N 
N N NHi 

®6 


3 6 



(Examples 15-17) 

25 Triazine derivatives as end products were obtained in the same manner as in Example 10 except that the 1-ami- 
notetralin hydrochloride was replaced with salts of cycloalkylamine derivatives shown in Table 7. Table 7 to be described 
later show structural formulae of the salts of cycloalkylamine derivatives and the esters both of which are used as raw 
materials, the structural formulae of the obtained triazine derivatives and the yields thereof. Table 9 to be described later 
shows IR and NMR data of the obtained triazine derivatives. 

30 



35 



40 



45 
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50 
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Table 7 



EX. 
No. 


Salt of cycloalkyl- 
nmme derivative 
(II) as raw material 


Ester (IV) as 
raw material 


Obtained triazine 
derivative (I) 


Ti« 

Id 

(%> 


1 5 


OCH3 


CH3 
1 

F — C — COOCH3 
1 

CH3 


F 
1 

HaC — C — CH3 

JsQi 

HN N NH2 
OCHj 


37 


1 6 


NHi-HCI 


// 


F 

HjC— C— CHj 
HN"Tr^NHi 


7 3 


1 7 


NHt-HCI 


// 


F 
1 

HjC — C — CHs 


44 



0B64567A1_L> 



18 



EP 0 864 567 A1 



Table 8 





Ex. No. 


IR(cm~ 1 )*1 s-triazine 


1 H-NMR*2 


5 


1 


1550 


1.63(3H f dd, J=7.8. 24.3Hz, CH3CHF-). 1.70-2.20(41-1, m, Ar-CHCtbChy, 
2.70-2.95(2H t m, Ar-Cfcfe). 4.80-5.80(5H, m, CHF, Nfcb, CH-NH), 7,00-7.45(4H, 
m, C 6 tU) 


10 


2 


1575 


1.15-2.25(4H, m, Ar-CHChbCty. 1.65(6H, d. J=21.1Hz, 2Me), 2.50-3.00(2H. 
m, Ar-Chfe), 5.1 0-5.45(1 H, m, NH), 5.45-5.85(1 H, m, CH-NH), 5.85-6.60(2H, bs. 
NH^), 6.90-7.50(4H, m, CqHa) 




3 


1570 


1.70-2.25(4H, m, Ar-CHChbCfcb), 2.65-2.95(2H, m, Ar-Chb), 4.85-5.90(5H, m, 
CHF, NH^, CH-NH), 7.00-7.45(4H, m, 


15 


4 


1545 


1.25(9H, s, t-Bu), 1 .65-2.25(4H, m, Ar-CHCHaCfcb), 2.60-2.95(2H, m, Ar-Cfcb). 
4.85-5.60(4H, m, NHg, CH-NH), 6.95-7.50(4H, m, CefcU) 


20 


5 


1570 


1.56(3H, dd, J=6.6, 24.7Hz, CH3-CHF-), 1.60-2.05(4H, m, Ar-CHChbChfe). 
2.17(3H, s, Ar-Ctb), 2.23(3H, s, Ar-Chb), 2.40-2.75(2H, m, Ar-Cty, 4.60- 
6.50(5H, m, CHF, Nfcb, CH-NH), 6.88(1 H, s, CeH). 6.96(1 H, s, CqH) 


6 


1570 


1.29(3H, d, J=7.3Hz, Ar-CHCHs) 1.60(3 H, dd. J=6.7, 24.6Hz, CH3-CHF-), 1.55- 
2.40(4H, m, Ar-CHCHgCfcy. 2.70-3.15(1 H. m, Ar-CHCH 3 ), 4.75-6.50(5H, m, 
CHF, NH^, CH-NH), 6.95-7.60(4H, m, C^d^ 


25 


7 


1580 


1.50(3H, d, J=6.9Hz, CH3-CHF), 1.60-2.10(4H, m, Ar-CHCtfeCtb), 2.65- 
2.90(2H, m, Ar-CHg), 3.78(3H, s, OCH3), 4.80-5.80(5H, m, CHF, Ntb. CH-NH), 
6.55-7.30(3H, m, Cekh) 


30 


8 


1570 


1 .45(3H, dd, J=6.8, 23.9Hz, CH3-CHF-), 2.35-2.85(2H, m, Ar-CHCHg), 2.70- 
3.15(2H, m, Ar-Cida), 4.70-6.50(5H, m, CHF, Nhfe, CH-NH), 7.05-7.50(4H, m, 
OeiU) 




9 


1590 


0.90-1 .20(3H, m, CH3), 1.40-2.40(3H, m, Ar-CHCHCHg), 2.65-3.00(2H, rn, Ar- 
CH2). 4.85-5.25(1 H, m, CH-NH). 5.25-6.20(3H, m, NH^, NH), 7.00-7.45(4H, m, 
CetW 


35 


10 


1550 


1.62(6H, d, J=22.8Hz, 2Me), 2.35-2.90(2H, m. Ar-CHCtb). 2.75-3.10(2H. m, Ar- 
CH2). 5.40-5.80(1 H. m, CH-NH), 5.80-6.45(3H, m. NHg, NH), 7.00-7.50(4H, m, 
Ceda) 



*1 Potassium bromide tablet method 

*2 Solvent: Deutero chloroform, Internal standard: Tetramethylsilane (TMS) 
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Table 9 



10 



15 



20 



25 



Ex. No. 


IR(cm" 1 )*1 s-triazine 


1 H-NMR*2 


11 


1590 


2.40-2.85(2H, m, Ar-CHCfcy. 2.70-3.15(2H, m, Ar-Cfcb). 5.35-5.90(2H, m, CH- 

K 1 1— I \ c pr o yie/OLJ ma Kill \ ~l r\ r ~i cm At I 

inhj, ».ua-b.45(ZH, m, NHg), 7.05-7.50(4H, m, C^tU) 


12 


1590 


2.50-3.00(2H. m. Ar-CHCtia), 2.80-3.20(2H. m. Ar-CH,), 4.90-6.00(5H, m CHF 
NHg. CtJ-NH). 7.10-7.60(4H, m, CstU) 


13 


1540 


1.03(3H, t. J=7.6Hz. Cife). 1 .80-2.40(2H. m, CH3CH2), 2.40-2.80(2H. m. Ar- 
CHCifc), 2.75-3. 10(2H, m. Ar-Chfe), 4.44(1 H, q. J=7.6Hz, CHCI), 5.25-5.95(4H 
m, CH-NH, NHg), 7.05-7.50(4H, m. C 6 Ha) 


14 


1560 


1.00(3H, t, J=6.8Hz, CH3). 1 50-2.30(2H. m, CHsChfe). 2.40-2.85(2H. m, Ar- 
CHCHg), 2.75-3.15(2H, m, Ar-Cfcfe). 4.15-4.50{1H, m, CHOH), 5.00-5.35(2H. m 
CH-NH), 5.35-5.80(2H. m, NHg), 7.10-7.40(4H, m. C^) 


15 


1590 


1.01 ion, a, j=^.ohz, Ohb-CF-CHa), 1.60-2.15(4H, m. Ar-CHCHsCFfe), 2.60- 
2.90(2H t m, Ar-Cifc), 3.75(3H, s, OCH3), 5.00-5.40(2H, m, CH-NH), 535- 
5.65(2H, m, NHg). 6.50-7.35(3H, m, Cefcb) 


16 


1570 


0.85-1. 25(3H, m, CH*), 1.63(6H, d, J=22.0Hz, CH3-CF-CH3), 1.40-2.30(3H, m 
CHCtb). 2.65-3.05(2H, m, Ar-CH,), 4.80-5.20(1 H, m, CH-NH), 5.25-6.30(3H ' 
m, NH, NHg), 6.90-7.40(4H, m, C^), 


17 


1570 


1.20-2.10(6H, m, Ar-CHCHgCfcfeCfcy, 1.62(6H, d, J=22.2Hz, CH3.CF.CiH3) 
2.65-3. 10(2H, m. Ar-Cfcy, 5.00-5.40(1 H, m, NH), 5. 60-6. 60(3 H, m, NH?, CH- 
NH), 6.85-7.40(4H, m, CqHa) 



30 



♦2 Solvent: Deutero chloroform, Internal standard: Tetramethylsflane (TMS) 
(Examples 18 -31) 

Triazine derivatives as end products were obtained from salts of cycloalkylamine derivatives and esters shown in 
Tables 10 to 14 .n the same manner as in Examples 1 to 1 7. Tables 10 to 14 to be described later show the structural 
35 formulae erf the salts of cycloalkylamine derivatives and the esters both of which are used as raw materials, the struc- 
tural formulae of the obtained triazine derivatives and the yields thereof. 
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Table 10 



5 


Ex. 

tin 
HO • 


Salt of cycloalkyl- 
amine derivative 
( 1 1 ) as raw, mater i a 1 


Ester (IV) as 
raw material 


Obtained triazine 
derivative ll\ 


Tie 

Id 
<*) 


10 


1 8 


NHfHCI 

(§6 


GF3COOC2H5 


CFj 
N^N 
HN N NHt 


5 2 


15 


















CI 

HsC— C— CHj 
HN N NHi 




20 
25 


1 9 




CH3 
1 

CI — C — COOCHa 
1 

CHs 


47 


30 
35 
40 


2 0 


NHfHCI 

CHj 


CHj 
I 

F — C— COOCHi 
I 

CHj 


F 

HjC — C — CHs 
HN^N^NHt 


45 








CHs 





45 



SO 
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Table 11 



EX. 
NO. 


Salt of cycloalkyl- 
amine derivative 
(II) as raw material 


Ester (IV) as 
raw material 


Obtained triazine 
Derivative (I) 


Yie 

Id 
(%) 


2 1 


NHf-HCl 

CHi 


CF3COOC2H5 


CHa 


5 6 


2 2 


NHi-HCI 
HaCO"^-""\^ 


O sS ^OC2Hs 


HaC F 
HIT >T ^NHi 


5 1 


2 3 




C^CCKX^ 


GFa 


69 



50 



55 
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Table 12 



1 

EX. 
No. 


5a.lt of cvclonlkvl- 
mine derivative 
(XI) as raw material ! 


Ester (IV) as 
raw material 


Obtained triazine i 
derivative (I) \ 


, it 

Ld 


2 4 


NHt-HCI 


c 2 Fs c OOCH 3 


CtFs 

N o N 


57 . 


2 5 




ct^ochs 


HN^^rl' ^NHi 

f6rV CHS 


7 3 


2 6 




O s! ^OCiH5 


HsCt^OH 
HN'^N^NHt 


3 5 


27 


NHt-HCI 

OCHi 


CFSCOOC2H5 


OCHs 


43 
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Table 13 



Ex. 
No. 


I Salt of.cycloalkyl- 

amine derivative 
I (IX) as raw material 


Ester (IV) as 
raw material 


Obtained triazine 
derivative (I) 


Yie 

Id 
(*) 


2 8 


NH2-HCI 

<§& 


CH* 
1 

CI— C— C00CH3 
CHs 


CI 
l 

H3C — C — CH3 

N o N 


4 1 




OCHs 


OCHj 










F 




2 9 


NHi-HCI 
CHs 


CHs 
1 

F — C— COOCHs 
1 

CHj 


HsC — C — CHs 
CHj 


5 3 


3 0 


// 


CF3COOC2H5 


CF» 

CHi 


5 8 



_0864567A1J_> 
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Table 14 



5 


Ex. 
No. 


Salt of cycloalkyl- 
eunine derivative 
(II) as raw material 


Ester (IV) as 
raw material 


Obtained triazine 
derivative (I) 


Yi 
Id 
(*) 


10 




NH2-HCI 


CHa 


F 

HaC-C— CHa 




15 


3 1 




1 

F — C — COOCHs 
1 

CHj 


HN N NH» 


7 0 



20 



(Example 32) 

25 0.98 Gram (5.2 mmol) of 6-fluoro-4-chromanylamine hydrochloride, 0.44 g (5.2 mmol) of cyanoguanidine and 20 

ml of n-decane were placed in a reactor, and stirred at 135°C for 6 hours. After completion of the reaction, the reaction 
mixture was cooled, a formed precipitate was recovered by filtration and washed with 5 ml of n-hexane three times, and 
the solvent contained in the obtained precipitate was removed under reduced pressure to give 1 g of a solid. This solid 
was dissolved in 25 ml of absolute methanol. To the resultant solution was added 1 .9 g (10 mmol) of a 28 wt% sodium 

30 methoxide/methanol solution at room temperature. Further, 1 .2 g (1 0 mmol) of methyl a-f luoroisobutyrate was dropwise 
added thereto, and the mixture was stirred at room temperature for 12 hours. After completion of the reaction, the reac- 
tion mixture was poured into 100 ml of water, and extraction was carried out with 50 ml of ethyl acetate three times. An 
obtained ethyl acetate layer was dried over anhydrous sodium sulfate, and the ethyl acetate was distilled off under 
reduced pressure. The resultant residue was purified by silica gel column chromatography (developer solution: hex- 

35 ane/ethyl acetate = 1/1 (volume ratio)) to give 0.68 g (yield 41 %) of 2-amino-4-(a-fluoro-a-methylethyl)-6-(6-fluoro-4- 
chromanyl)amino- s-triazine as an end product in the form of a white crystal. Table 15 shows the structure and the yield 
of the obtained product, and Table 33 shows IR and NMR data thereof. 

(Examples 33 - 38) 

40 

The same procedures as those in Example 32 were repeated except that the methyl a-fluoroisobutyrate used in 
Example 32 was replaced with esters shown in Table 15 or 16. Table 15 or 16 shows the structures and the yields of 
obtained products, and Table 33 shows IR and NMR data of the obtained products. 
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Table 15 

5 





Ex. 
NO. 


Salt of ohrminvljiM^nA 


Eet«r ( XV) 
as ray 
material 


Obtained trial in. 
derimUT* (X) 


Timid 

(*) 


10 




NH 2 • HO 


F 


F 
1 




15 


3 2 




O^OMe 


JO 

HK^r4 NH 2 


41 


20 




NH 2 • HCI 








25 


3 3 




O^OEt 


hn rr nh 2 


45 


30 
35 


3 4 1 


NH 2 • HCI 


CF 3 
O^OEt 


CF 3 

HN^Tr^NH 2 


52 










F 3 C^F 




40 
45 


3 5 


NH 2 • HCI 

*K36 


FaC^F 
O^OMe 


OL 

HN ^T^NH 2 


43 



50 



55 
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Table 16 



5 


Ex. 
No. 


Salt of chroaany lamina 
derivative (XX) as raw 
■atarlal 


Ester (XV) 
as raw 
material 


Obtained triasin. 
Qorivo tivi \ * / 


riald 
<*> 


10 


3 6 


NH 2 • HCI 


O^OEt 


It) 

HN^rT NH 2 


45 


15 












20 












25 


3 7 


NH 2 • HCI I 


L.OH 
O^OEt 


jo 

^""^ O 


38 


30 
35 


3 8 


^^^^ 


O^OMe 


HN^Tsr^NH 2 


47 


40 













(Examples 39 - 75) 

The same procedures as those in Example 32 were repeated except that the 6-f luoro-4-chromanylamine hydro- 
chloride used in Example 32 was replaced with 4-chromanylamine hydrochlorides shown in Tables 17 to 25. Tables 17 
so to 25 show the structures and the yields of obtained products, and Tables 33 to 37 show IR and NMR data of the 
obtained products. 
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Table 17 



EX. 
No. 


derivative ( II ) am raw 
material 


EltK (XV) 
at raw 
material 


opt, a in eg trxacine 
derivative (I) 


field 

(«) 


3 9 


#HCI 


F 

O^OMe 


F - 

Ou 


65 


4 0 


NH 2 • HQ 


F 

O^OMe 


F 

HhTT\r^NH 2 

m 

u ^ 


63 


4 1 


NH 2 • HCI 


F 

O^OMe 


F 


61 


4 2 


NH 2 • HCI 




F 


55 
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Table 18 





Ex. 
No. 


■alt of ebronanylamin* 
d«rivetiv» (ii)'o« xaw 
aatarial 


Eatar (IV) 
aa raw 
mo tar la 1 


Obtain ad trlacin* 
darlvatlva (I) 


ri«id 
(») 


10 
15 


4 3 


, NH 2 -HCI 


F 

O^OMe 


F 

A. 

. HN NH 2 


58 


20 
25 


4 4 




F 

O^OMe 


F 

HN ^rJ NH 2 

w 


61 


30 
35 
40 


4 5 


NH 2 • HCI 


F 

O^OMe 


HN^hT^NH 2 

T ^ 


63 


45 
SO 


4 6 


NH 2 - HCI 

jo6 


F 

O^OMe 


F 

N/^XN 
HN^>T"NH 2 

JSC 


61 



55 
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Table 19 



Ex. 
MO. 


Salt of , chrcoanylanina 
djrtvjtjv. (II) y «. raw 


Eatar (IV) 
as ray 


Obtained triarina 
darlvatlva (X) 


Tiald 
(•) 


4 7 


1 NH 2 • HCI 


F 

O^OMe 


F 

JO 

i HN^N^NHg 


51 


4 8 


NH 2 • HCI 


F 

O^OMe 


F 


56 


4 9 


NH 2 • HCI 


F 

O^OMe 


F 

jo 

HN^>I^NH 2 


63 


5 0 


NH 2 • HCI 

"06 


F 

O^OMe 


F 

HN^>r^NH 2 


SI 



30 
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Table 20 
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Table 21 



Ex. 
Ho. 


2£«&i v * (IX > a " raw 


tlUl (IV) 
as raw 
Mt«rial 


Obtained txiaelna 
derivative (I) 


Tiald 
(•) 


5 5 


NH 2 • HCI 


F 

O^OMe 


F 

jo 

HN^N^NH 2 


63 








F 




5 6 


NH 2 • HCI 


F 

O^OMe 


HN ^t^t^ NH 2 

ci-^^^o 


51 


5 7 


| NH 2 • HCI 


F 

O^OMe 


F 

j HN'TM 'NH 2 


61 


5 8 


j NH 2 • HCI 

yC 1 


O^OMe 


F 

j HN ^rT^NH 2 


58 
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Table 22 



Ex. 
NO. 


Salt of chromany lamina 


Eat*r (XV) 
as raw 

na tajrxa X 


Obtain ad tela sin* 
darivatlva (x> 


Timid 

/I) 

i » 1 


5 9 


NH 2 • HCI 


F 

O^OMe 


F 

HN"l>T>IH 2 


61 


6 0 


NH 2 • HCI 


F 

O^OMe 


HN >T NH 2 

1 


60 


6 1 


NH 2 • HCI 


F 

O^OMe 


F 

HN^TT^NHg 

w 


57 


6 2 


NH 2 • HCI 


F 

O^OMe 


F 

HN^>r^NH 2 


60 
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5 






Table 


23 






Ex. 
No. 


§;iJ of . chromanylaain* 


Ester (IV) 
as raw 
material 


Obtained triasln. 


Ti*ld 
<*> 


10 


6 3 


NH 2 ♦ HCI 


F 


F 

JO. 

HN NH 2 




15 




±- 

O^OMe 


59 


20 


6 4 


NH 2 • HCI 


F 

4- 


F . 




25 




O^OMe 




30 




NH 2 • HCI 


F 


F 




35 


6 5 


4- 

O^OMe 


HN*^N^NH 2 

"TOO 


56 


40 




| NH 2 • HCI 


F 


F 

At 




45 
SO 


6 6 


-So6 


O^OMe 




49 



55 
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Table 24 



Ex. 

No 


Salt of , chromany lamina 
Larivativa (IX) as raw 
na tafia 1 


Eatar (IV) 
aa raw 
material 


Obtained triacin* ' 
dsrlvat.lv* (Z) 


'laid 


6 7 


NH 2 • HCI 


F 

-+- 


F 

HN'TM^NH 2 


55 




a 


O^OMe 


Et 




6 8 


NH 2 • HCI 


F 

O^OMe 


F 

HN " N' NH 2 


51 




Ph 




Ph 




6 9 


NH 2 • HCI 

SMe 


F 

O^OMe 


F 

! HN'TM^NH 2 
SMe 


48 


70 


NH 2 • Ha 


F 

CT^OMe 


F 

HN^T^NHg 


56 




OMe 




0 

OMe 





35 
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Table 25 




36 

OCID: <EP 0864567A1_I_> 



EP 0 864 567 A1 

(Examples 76 - 97) 

The same procedures as those in Example 32 were repeated except that the 6-fluoro-4-chromanylamine hydro- 
chloride and the methyl a-f luoroisobutyrate used in Example 32 were replaced with 4-chromanylamine hydrochlorides 
5 and esters shown in Tables 26 to 31. Tables 26 to 31 show the structures and the yields of obtained products, and 
Tables 37 to 40 show IR and NMR data of the obtained products. 

Table 2 6 

10 





EX. ; 

NO. ! 


Salt of chromany lamina 
Jat«Sal V * " raw 


Estar (IV) 
as ray 
material 


Obtained triasine 
derivative (X) 


ri«id 
<*) 


15 
20 


7 6 


NH 2 • HCI 

©0 


o^oa 


x 

JO 


49 


25 
30 


7 7 


NH 2 • HCI 


CF 3 
O^OEt 


CF 3 

JO 


59 


35 ! 
40 


78 


NH 2 • HCI I 


CF 3 
O^OEt 


CF 3 

HN^N^NHa 


61 


45 
50 


7 9 


NH 2 • HCI 


CF 3 
O^OEt 


CF 3 

JO 

HN^>r^NH2 

0v 


62 



55 



37 
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Table 2 7 



Ex. 
NO. 


Salt of chxonany lamina 
darivativa (II) a« raw 
matarial 


E«t*r (IV) 
as raw 


Obtain ad triasina 
darivativa (I) 


(*) 


8 0 




CF 3 
O^OEt 


CF 3 

HN ' NH 2 


57 


8 1 


1 NH 2 ■ HCl 


CF 3 
O^OEt 


CF 3 

• HN^N^NH 2 


59 


8 2 


j NH 2 • HCl 

TO 


CF 3 
O^OEt 


CF 3 

| HN N^NH 2 


61 


8 3 


NH 2 • HCl 

to 


CF 3 
O^OEt 


HN^N^NH 2 

TO 


60 
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Table 2 8 



3 


Ex. 
No. 


Salt of chronanylaaiine 
derivative (XX) aa raw 
material 


Eater (XV) 
aa raw 
materia 1 


Obtained triasine 
derivative (X) 


riaid 
(♦) 


10 
15 


8 4 


NH 2 • HC! 

JQO 


CF 3 
O^OEt 


CF 3 

Et'^^^^O^ 


63 


20 
25 


8 5 


NH 2 • HCI 


FsC^F 
O^OMe 


JUL 

HN TnT NH 2 


51 


30 
35 


8 6 


NH 2 • HCI 

civ JL 


L^OH 
O^OEt 


L^OH 
HN'^T NH 2 


49 


40 
45 


8 7 


NH 2 • HCI 


O^OEt 


JO 


55 



50 



55 
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Table 29 



Ex. 
No. 


Salt of .chromanylamine 
derivative (II) as raw 


Enter (IV) 
ae raw 
material 


Obtained trio 2 id© 
derivative (Z) 


Yield 
{*) 


88 


NHsHCi 


CFs 
O^OEt 


CFs 

HN^N*^NH 2 ; 


5 5 


8 9 


NH2HC1 


CFs 
O^OEt 


CFs 


5 1 


9 0 


NH2HCI 


CFs 
O^Et 


CFs 

Htr^N-^NH2 
FsC^^i' 


4 5 


9 1 


NH2HCI 


F 


F 

± 

HN^N^NH2 


64 



40 



EP 0 864 567 A1 



Table 30 



5 


EX. Sa! 
No. & 


Lt of chromany Lamina 

Fltraf 4tr* / TT \ mm T*HW 

lerial 


Eater (IV) 
as ray 
materia 1 


Obtained trior in© 
derivative (I) 


Tiald 
(♦) 


10 
15 


9 2 


NH2HCI 


F 

jh 


F 

t 

I I 


6 2 


20 
25 
30 


9 3 


NHiHCI 




i 

HN^N^Nhh 

fOJ 0 


6 5 










CFs 




35 
AO 


9 4 


NH2HCI 

(oj 0 


CFs 
O^OMe 


roi° 


6 2 


45 
50 


95 


NHa-HCI 


F 

jh 

(T^OMe 


F 

HN tr^NHi 


60 



55 
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Table 31 



5 


Ex. 

No. 


| 

Salt of t chxooanylaain* 
derivative (IX) 'as raw 


B»t«r ( IV) 
a» row 


Obtain ad triazine 
derivative (Z) 


(*) 










CF3 




10 


9 6 




CF3 

O^OMe 




4 2 


15 












20 






F 


F 

± 






9 7 


+ 

O^OMe 




5 6 


25 











30 



(Example 98) 



35 



40 



45 



50 



1 Gram (2.87 mmol) of the 2-amino-4-(a-fluoro-a-methylethyl)^-(6-methWthio-4-chromanyl)amino-s-tria2ine 
obtained in Example 48 was dissolved in 1 5 ml of ethyl acetate, and to this mixture was added 1 .1 g (6 38 mmol) of m- 
chloroperbenzoic acid at room temperature. The reaction mixture was stirred at room temperature for 1 2 hours and then 
washed with 10 ml of a 5 wt% sodium sulfite aqueous solution, and an ethyl acetate layer was washed with 10 ml of 
water twice The ethyl acetate layer was dried over anhydrous sodium sulfate, and then the ethyl acetate was distilled 
off under reduced pressure. The resultant residue was purified by silica gel column chromatography (developer solvent 
n-hexane/elhyl acetate = 1/1 (volume ratio)) to give 0.89 g (yield 82 %) of 2-amino-4-(a-fluoro-a-methylethyl)-6-(6-meth- 
anesulfonyl-4-chromanyl)amino-s-triazine as an end product. Table 32 shows the structure and the yield of the obtained 
product, and Table 40 shows the IR and NMR data of the product. 

(Example 99) 

2-Amino-4-(o-fluoro^-methylemyl)-6-(8-metlianesulfonyl-4^hrorranyl)amino-s-tria2ine was obtained in the same 
manner as in Example 98 except that the 2-amino-4-(«-f luoro-a-methylethyl)-6-(6-me1hylthio-4-chromanyl)amino-s-tri- 
azme used in Example 98 was replaced with 2-amirio-4-(a-fluoro^-methylethyl)-6-(8-methylthio-4-chromanyl)amino-s- 
tr.az.ne. Table 32 shows the structure and the yield of the obtained product, and Table 40 shows the IR and NMR data 
of the product. 



55 



(Example 100) 

0.9 Gram (10.0 mmol) of cuprous cyanide was added to a solution of 3.2 g (8.4 mmol) of the 2-amino-4-(6-bromo- 
4j^rornanyl)am.no-6-(a-fluoro-a-rnethylethyl)-s-triazine obtained in Example 50 in 3 ml of DMF. and the mixture was 
refluxed under heat for 4 hours. To the reaction mixture was added a saturated ammonium choride aqueous solution 
the mixture was filtered, and a solid substance was washed with ethyl acetate. A filtrate and a wash liquid were com- 
bined, an organic layer was extracted with ethyl acetate, and an extract was dried over anhydrous sodium sulfate Then 
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the solvent was distilled off under reduced pressure. The resultant residue was purified by silica gel column chromatog- 
raphy [silica gel: 150 g. developer solvent: n-hexane/ethyl acetate = 1/1 (volume ratio)] to give 2.4 g (yield 87 %) of 2- 
amino-4-(6-cyano-4-chromanyl)amino-6-(a-fluoro-a-methylethyl)-s-triazine as an end product. Table 32 shows the 
structure and the yield of the obtained product, and Table 40 shows the IR and NMR data of the product. 

Table 32 
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Table 33 



5 




IFUNMRdata 




Example No. 


IR(cm _1 )*l s-triazine 


1 H-NMR* 2 


10 


| 32 


1555 


1.65(6H, d, J=21.9Hz, Ctfe-CF-GHa). 2.00-2.30(2H, m, OCHsGtb), 4.10- 
4.30(2H, m, 0£H2>. 5.10-5.40(1 H, m, QH-N), 5.40-6.00(3H, m, NH, NHo), 
6.70-7. 10(3H, m, Ar) " 




33 


- 1570 


1.59(3H, dd. J=24.6, 6.7Hz, CH3), 2.00-2.30(2H, m, OCHgGhb) 4.10- 
4.30(2H, m, OCI±>), 4.70-6.60(5H, m, CH-NH, Nhfe, CHF), 6.70-7.10(3H 
m, Ar) ~ 


15 


34 


| 1580 


2.05-2.35(2H, m, OC^CHs), 4.10-4.30(2H. m, OCfcb), 5.00-6.30(4H f m, 
CH-NH, NH2), 6.70-7.1 0(3H, m. Ar) 




35 


1580 


2.00-2.35(2H I m, OCH 2 CH2), 4.10-4.30(2H, m, OCH?), 4.90-5.80(5H m 
CH-Md,Md2.CHF),6.70-7.10(3H,m,Ar) ' ' 


20 


36 


1570 


0.85-1 . 1 5(3 H m CH^ 1 ?S-P4n/mM m r^nu r*u nu nu tud\ 

v ^ 1. i^\wn i^D3^« '-w ^.*HJl lUn, m, UO^UHg. Oo2"^-'ri3,THP), 

3.20-4.40(5H. m. OCJfc. 0£H. THP) 4.60-5.80(5H, mT CH-NH. Mfc. THP). 
6.70-7.10(3H, m. Ar) * 


25 


37 


1570 


0.9813H. t J=7 5Hz CHd 1 fi7MH c OM\ 1 on 0 on/>ii_i « y^i i I 
v *» w ' V,M i^03^» i-o/v m » s » Uiy. 1.00-^.00(41-1, m, OCH2CH2, 

Chb-CH 3 ), 4.15-4.45(3H, m, OCHg, CH-OH), 5.00-5.60(4H, m, CH-NH," 

Ntb). 6.70-7. 10(3H,m, Ar) 




38 


1570 


1.26(9H, s, t-Bu), 2.05-2.25(2H, m. OCHoChU), 4 10-4 30(2H m OCHo^ 
5.00-5.70(4H. m. CH-NH, NHg), 6.70-7.10(3H, m, Ar) 


30 


on 


1535 


1.57(6H. d, J=21.3Hz, CH3-CF-CH3), 1 .95-2.30(2H, m. OCHaCH,). 4.15- 
4.45(2H. m. OChb). 5.20-5.55(1 H, m, £H-N), 6.10-6.55(3H. m. NH, NH?) 
6.60-7.35(4^ m, Ar) 




40 


1560 


1.41(3H. d, J=7.7Hz, OCH -C±b). 1.61(6H. d, J=22.0Hz, CH ? -CF-CH 3 ) 
2.00-2.50(2H, m, OCHCifc), 2.23(3H, s. Ar-Clfe), 4.00-4.50(1 H, m, OCH) 
4.90-5.25(1 H, m, £H-N). 5.20-5.75(3H, m. NH, NH 2 ), 6.60-7. 1 5(3H. m, Ar) 


35 


41 


1540 


1.33(3H, s. OCCH3). 142(3H, s, OCCH3), 1.60(6H. d, J=22.0Hz. Qds-CF- 
Qtk). 2.19(3H. s. Ar-CJda), 2.10-2.40(2H, m. OCC±b). 5.20-5.55(1 H,"m, 
CJH-N), 6.10-6.50(3H, m, NH, Nhb), 6.50-7.20(3H, m, Ar) 



*1 Potassium bromide tablet method 
♦2 Solvent: Deutero chloroform, Internal standard: Tetramethylsilane (TWIS) 



45 



50 
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Table 34 





IFUNMR data 


5 


Example No. 


IR(cm"Vl s-triazine 


1 H-NMR* 2 


10 


42 


1580 


1.66(6H, d. J=22.1Hz, CH3-CF-CH3) 2.00-2.30(2H, m, OCH 2 £Ho), 4.15- 
4.35(2H, m, OQthl 5.05-5.70(4H, m, CH-NH. NHo). 6.76(1 H, d, J=8.6Hz, 
Ar) 7.13(1H, dd, J=8.6, 2.7Hz, Ar), 7.26(1 H, d, J=2.7Hz, Ar) 


43 


1580 


1.25(9H, s. t-Bu), 1.61(6H, d. J=21.9Hz, CH 3 -CF-CH 3 ). 2.00-2.30(2H, m. 
OCH2CH2), 4.05-4.30(2H, m, OCH2), 4.95-6.55(4H, m, CH-NH. NHg), 
6.75(1H, d, J=9.5Hz, Ar), 7.10-7.30(2H, m, Ar) 


15 


44 


1570 


1.64(6H,d, J=21.9Hz, CH3-CF-CKA 1 .90-2. 30(2 H, m, OCH 2 CH 2 ). 
2.23(3H, s. Ar-CH 3 ). 4.10-4.30(2H, m, OCH 2 ). 4.95-6.15(4H, m, CH-NH. 
NHo). 6.71 (1H, d, J=8.1Hz, Ar), 6.98(1 H, d. J=8.1Hz. Ar), 7.03(1 H, s, Ar) 


20 


45 


1580 


1.64(6H, d, J=22.1Hz, CHo,-CF-CHo,). 2.05-2.30(2H, m, OCHgCHg), 
2.18(3H, s, Ar-CH 3 ), 4.15-4.40(2H, m, QCH 2 ). 5.00-5.80(4H, m, CH-NH. 
Nhb), 6.77(1 H, dd, J=7.6, 7.3Hz, Ar), 7.05(1 H, d, J=7.6Hz, Ar), 7.09(1 H, d, 
J=7.3Hz, Ar) 




46 


1580 


1.64(6H, d, J=21.9Hz, CH3-CF-CH3), 2.05-2.35(2H, m, OCH0CH0). 
2.28(3H, s, Ar-QH 2 ), 4.10-4.30(2H, m, OCHg). 5.00-5.90(4H, m, CH-NH. 
Nfcb), 6.65(1 H, s. Ar), 6.70(1 H, d, J=7.7Hz, Ar), 7. 13(1 H, d, J=7.7Hz, Ar) 


25 


47*3 


1570 


1.55(6H,d, J=21.4Hz, CH 3 -CF-CH 3 ). 1 .95-2.20(2H, m, OCHoCfc^), 
2.18(3H, s, Ar-CH 3 ). 4.15-4.30(2H, rn, QCH 2 ). 5.00-5.40(1H, m, CH-NH). 
5.90-6.80(3H, m. CH-NH. NHo). 6.55-6.80(2H, m, Ar), 7.02(1 H, d. 
J=7.0Hz, Ar) 


30 


48 


1570 


1.65(6H, d, J=22.1Hz, CH ? -CF-CHq). 2.00-2.30(2H, m, OCHgCHo). 
2.41(3H, s, SCH 3 ). 4.10-4.35(2H, m, OCHo). 5.00-6.10(4H, m, CH-NH. 
Nhfe), 6.77(1 H, d. J=8.6Hz, Ar), 7.1 7(1 H, dd. J=8.6. 2.3Hz, Ar). 7.23(1 H, d, 
J=2.3Hz, Ar) 


35 


49 


1580 


1.18(3H, t. J=7.5Hz, CHg-CH 3 ). 1.65(6H, d. J=22.1Hz. CH3-CF-CH3), 
2.00-2.35(2H. m. OCH 2 Cbb), 2.54(2H t q, J=7.5Hz. CH 2 -CH 3 ). 4.05- 
4.35(2H, m, OChfe), 5.00-6.00(4H, m, CH-NH. NHo). 6.74(1 H, d, J=7.5Hz. 
Ar), 7.02(1 H. dd, J=7.5, 2.1Hz, Ar), 7.06(1 H. d, J=2.1Hz. Ar) 


40 


50 


1570 


1.65(6H, d. J=21.9Hz, GtU-CF-Qtb). 2.00-2.30(2H, m. OCHgCtfe). 4.10- 
4.30(2H. m, OCHo). 5.05-6.00(4H. m. CH-NH. NH 2 ). 6.70(1 H, d. J=8.8Hz. 
Ar), 7.26(1 H. dd. J=8.8. 2.4Hz. Ar). 7.39(1 H. d. J=2.4Hz. Ar) 



*1 Potassium bromide tablet method 

*2 Solvent: Deutero chloroform, Internal standard: Tetramethylsilane (TMS) 
♦3 Solvent: Deutero acetone, Internal standard: Tetramethylsilane (TMS) 



45 



50 
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Table 35 



5 




IK*NMKdata 




Example No. 


IRCcnrVl s-triazine 


1 H-NMR* 2 




51 


1580 


1.64(6H, d. J=21 9Hz CH->-nF-ni-U\ o 1 ruo qc/ou ^ r\nvi nu \ a ^ 
4.40(2H, m. OHg), 5.10-6.20(4H, m, CHMi N±y, 6.70-7,10(3H. m, Ar), 


10 


52 


1580 


1.64(6H. d. J=21.9Hz, CHa-CF-GHs). 2.10-2.35(2H, m. OCHgCfcfe) 4 25- 
4.50(2H, m. OCHg). 5.10-6.00(4H, m. GU-NH, Ntfe). 6.81 (1H, dd7j=7.7. 

7.1Hz, Ar). 7 19f1H d J=7lHr Art 797/iu h r-7-7u-. a,\ 
» • 0— / . 1 n£, mi/, # / ^ in, 0, J= / . / Hz, Ar) 


15 


53 


1570 


1.64(6H, d, J=21.9Hz, CH^CF-ehy, 2.00-2.35(2H, m, OCH 2 CHo), 4.15- 
4.35(2H, m, OCHo), 5 05-6 05f4H m nH-KIW Kiu~\ a. qi/iu ^ i o ou 
Ar), 7.06(1H.d.J=8.8Hz, Ar),7.14(1H,s. Ar) " 




CA 

54 


1580 


1.64(6H,d,J=22.1Hz.f^-CF-CH3),2.05-2.30(2H,m,OCH 2 CH2) 4 10- 
4.30(2H. m, OChfe). 5.00-6.20(4H, m. CH-NH, Nj±>), 6.45-6.70(2H m Ar) 
7. 1 0-7.30(1 H. m. Ar) . 


20 


55 


1560 


1.20(3H, t. J=7.6Hz, CHrGtb). 1.67(6H. d. J=21.3Hz, Cfcb-CF-CHa ) 

2.05-2.35(2H. m, OCHsCfcfe). 2.59(2H. q. J=7.6Hz, Chfe-Chy, 4.00- ' 

4.45(2H, m. OCHg). 5.00-5.40(1 H, m, CH-NH), 5.30-5.60(3H, m. NH, 

NHp). 6.68(1 H s Ar) 6 72MH ri 1-7 ^u* Art -71-7/iu * 1 -» ' a » 
w.wwi ■■ ■, 0, rv/, 0. rc\ 1 n, u, 0— r.onZ, Arj, /. 1 /(I H, J=7.3Hz, Ar) 


25 


56 


1560 


1 -64(6H. d, J=21.9Hz. Cifc-CF-CHj). 2.00-2.30(2H, m. OCHgCH,) 4 10- 
4.35(2H. m. OCfcfe), 5.00-6.30(4H. m, CH-NH. Ntfe), 6.80-7.30(3H m Ar) 


30 


57 


1560 " 


1.62(6H,d, J=21.7Hz,2H3-CF-C±b),2.17(3H, S, Ar-CH,) 2 23i3H s Ar- 
CH3), 2.00-2.40(2H. m, OCH2CH2). 4.00-4.35(2H, m, OQfcfe), 4.90- 
5.30(1 H, m, CH-NH), 5.80-6.30(3H. m. N±L Mfc), 6.50(1 H.~s, Ar) 
6.69(1H,s. Ar) " 


35 


58 


1580 


1.62(6H. d. J=22.1Hz, CH^CF-CHa) 1.90-2.30(2H, m. OCHoCJdp). 
2.16(3H. s. Ar-Cfcb). 2.19(3H, s. Ar-CHa). 3.85-4.50(2H. m. OCtfe), 4.95- 
6.10(4H, m. CH-NH. NH£), 6.65(1 H. d. J=7.7Hz, Ar), 6.98(1H. d. J~=7 7Hz 
Ar) 




59 

♦1 Potassium t 


1570 

tromide tablet mothnH 


1.65(6H, d. J=21.9Hz, CH3-CF-QH3) 2.05-2.30(2H. m, OCHoCfcfc), 
2.16(3H. s, Ar-Qtb). 2.21(3H. s, Ar-CHg). 4.10-4.35(2H. m. OCfcy. 5 00- 
5.80(4H,m. fiH-NH, NHj,). 6.88(2H. s. Ar) * 



Solvent: Deutero chloroform, Internal standard, Tetra methyls llane (TMS) 



45 



50 



55 
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Table 36 





IFUNMR data 


5 


Example No. 


IR(cm" 1 )*1 s-triazine 


i H-NMR* 2 


10 


60 


1580 


1.63(6H, d, J=22.1Hz, Cbfe-CF-CHa), 1 .95-2.30(2H, m, OCHgGhfe). 
2.11(3H, s, Ar-Chb), 2.23(3H. s, Ar-CH 3 ). 4.15-4.35(2H, m, OCHg). 5.00- 
6.30(4H, m, CH-NH, NH 2 ). 6.69(1 H, d. J=7.9Hz, Ar), 6.99(1 H, d, J=7.9Hz, 
Ar) 




61 


1565 


1.64(6H, d, J=21.7Hz, CH3-CF-CH3). 2.00-2.45(2H, m, OCH ? CHg). 
2.13(3H, s, Ar-Cfcb), 2.19(3H, s. Ar-CH 3 ). 4.00-4.40(2H, m, OCHg). 5.00- 
5.70(4H, m, CH-NH. NHo). 6.62(1 H, s, Ar), 7.00(1 H, s, Ar) 


15 


62 


1570 


1.63{6H, d, J=21.9Hz. CH 3 -CF-CH 3 ). 1 .90-2. 30(2 H, m, OCHgChb). 
3.86(2H, s, CHo-Ph), 4.05-4.30(2H, m, OCHg). 5.00-6.20(4H, m, CH-NH. 
NHo). 6.73(1 H, d, J=8.2Hz, Ar), 6.90-7.30(7H, m, Ar) 


20 


63 


1580 


1.65(6H, d, J=22.1Hz, CH3-CF-CH3), 2.00-2.35(2H, m, OCH0CH0). 
3.73(3H, s, OCH3), 4.10-4.30(2H. m, OCHg). 5.00-6.00(4H, m, CH-NH. 
NHg). 6.76(3H, s, Ar) 




64 


1560 


1.60(6H, d, J=22.1Hz. CH 3 -CF-CH 2 ). 2.00-2.30(2H, m, OCHgCHg), 4.10- 
4.30(2H, m, OCHg). 5.00-6.40(4H, m, CH-NH. NHo). 6.75-7.40(8H, m, Ar) 


25 


65 


1560 


1.64(6H, d. J=21.9Hz, CH 3 -CF-CH 3 ). 2.10-2.35(2H, m, OCHgCHg). 4.15- 
4.35(2H, m, OCHg). 5.10-6.00(4H, m, CH-NH. NHo). 6.90(1 H, d, J=8.6Hz, 
Ar), 7.25-7.60(7H, m, Ar) 


30 


66 


1560 


1.19(6H, d, J=6.8Hz, CH3-CH-CH3). 1.64(6H, d, J=22.1Hz, CH 3 -CF-CH 3 ). 
2.00-2.30(2H, m, OCHgChio), 2.81(1 H, sept, J=6.8Hz, CH 3 -CH-CH 3 ). 4.10- 
4.30(2H, m, OCHg). 5.00-6.20(4H. m, CH-NH. NHg). 6.76(1 H f d. J=9.1Hz, 
Ar), 7.04(1 H, d, J=9. 1 Hz, Ar), 7.09(1 H, s, Ar) 


35 


67 


1580 


1 .18(3H, t, J=7.6Hz, CHg-Cfcb), 1 .62(6H, d, J=21 .9Hz. CH 3 -CF-CH 3 ). 2.05- 
2.30(2H, m, OCHgCHg). 2.60(2H. q, J=7.6Hz, CH £ -CH 3 ). 4.15-4.35(2H, m, 
OCHg). 5.00-6.40(4H, m, CH-NH. NH 2 ). 6.80(1 H, dd. J=7.5. 7.3Hz, Ar), 
6.95-7.20(2H, m, Ar) 




68 


1570 


1 .65(6H, d, J=22.1Hz, CH a -CF-CH 3 ). 2.10-2.35(2H. m, OCHgCHo). 4.10- 
4.30(2H, m, OCHg). 5.10-6.20(4H, m, CH-NH. NHo), 6.94(1 H, dd, J=8.0. 
7.0Hz, Ar), 7.10-7.60(7H, m, Ar) 



40 *l Potassium bromide tablet method 

•2 Solvent: Deutero chloroform, Internal standard: Tetramethylsilane (TMS) 



45 



50 



55 
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Table 37 



5 




IFUNMRdata 




Example No. 


IRfcm" 1 )*! s-triazine 


n-roiviri 


10 


69 


1580 


1.64(6H, d. J=22.1Hz, CU3-CF-CH3. 2.10-2.35(2H, m, OCHgGfcfe), 
2.43(3H. s. SCfcb). 4.20-4.50(2H, m, OGtfc). 5.00-6.20(4H, m. £H-NH. 




70 


1580 


1.64(6H. d. J=22.1Hz. CHa-CF-CHs). 2.05-2.35(2H. m. OCH 2 C±fe), 
3.88(3H. s. OCtb). 4.20-4.45(2H, m, OCHo). 5.00-6. 10(4H, m. CH-NH 
NHo} 6 75-6 9^rtH m Art - ' 


15 


71 


1570 


1.63(6H. d. J=22.1Hz. CH3-CF-CH3), 2.05-2.30(2H. m, OC^Cfcy. 
w.^vcn, o, v-r02 rn 7i **■ i-.oo^ri, m, iJOMg;, 5.00-6. 1 0(4H, m, CH-NH 
Nhfe), 6.77(1H, dd. J=7.6, 7.3Hz, Ar), 6.96(1 H, dd, J=7.6. 2.3Hz Ar) 
7.1 1(1 H, dd, J=7.3, 2.3Hz f Ar). 7.15-7.30(5H, m, Ar) 


20 


72 


1580 


1.65(6H, d. J=22.1Hz, CH3-CF-CH3), 2.00-2.25(2H, m, OCH 2 CH 2 ). 
2.15(3H, s. Ar-CH^, 4.15-4.35(2H, m, OCH 2 ). 5.00-6.00(4H, m, CH-NH 
NHg), 7.01(1H, d, J=2.7Hz, Ar), 7.09(1 H, d, J=2.7Hz, Ar) 




73 


1560 


1 .64(6H, d, J=22.1 Hz, CH3-CF-CH3), 2.05-2.45(2H, m, CHgCfcb), 2.22(3H 
s. Ar-Ctb), 4.20-4.40(2H, m, OQHr>), 5.00-6.20(4H, m, CH-NliNHp), 
7.02(1 H, s, Ar), 7.25(1 H, s, Ar) 


25 


74 


1560 


1.68(6H ( d, J=21.7Hz, CUs-CF-Qfcb), 2.10-2.35(2H, m, OCHsCfcfe), 4.15- 
4.40(2H, m, OCH^), 5.10-5.80(4H, m, CH-NH. NH 2 ). 7.00-7.65(8H, m, Ar) 




75 


1570 


1.65(6H, d, J=21.7Hz, Ctb-CF-CHo) 2 00-2 35f2H m OCHoCH^ d is. 
4.45(2H. m. OCHg). 5.10-6.20(4H, m, CH-NH. NH 2 ). 6.95-7.50(3H, m, Ar) 


30 


to 


1580 


1.60(3H. dd. J=23.9. 8.1 Hz, Cfcfe-CHF), 2.00-2.35(2H, m, OCH,CH ? ) 4 10- 
4.40(2H, m, OCJdg). 4.80-5.90(5H. m. CHF. QH-NH, NH^). 6.70-7.40(4H 
m, Ar) 


35 


77 


1580 


2.05-2.30(2H. m, OCHgCHg). 4.15-4.35(2H, m, OCH->) 5.00-6.00(4H m 
CH-NH, NHg). 6.77(1 H. d, J=8.4Hz, Ar), 7.15(1 H. dd. J=8.4. 2.6Hz. Ar) ' 
7.20(1 H.d. J=2.6Hz, Ar) 


40 


J8* 4 


1570 


2.00-2.30(2H. m. OCHjjCHg), 2.24(3H. s. Chfe-Ar), 4.10-4.30(2H m 
OCHg). 4.95-5.40(1 H. m. CJH-NH). 6.72(1 H. d. J=9.1Hz. Ar). 7.01(1 H, d 
J=9. 1 Hz, Ar), 7.03(1 H. s. Ar) 



*1 Potassium bromide tablet method 
*2 Solvent: Deutero chloroform, Internal standard: Tetramethylsiiane (TMS) 
*4 Solvent: Deutero chloroform + deutero methanol, Internal standard: Tetramethylsiiane (TMS) 



45 



50 



55 
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Table 38 





IFUNMR data 


5 


Example No. 


IR(cm' 1 )*1 s-triazine 


1 H-NMR* 2 


10 


19* 4 


1580 


2.00-2.30(2H, m, OCH 2 Cfcb), 2.18(3H, s, Ar-CH 3 ). 4.15-4.40(2H, m, 
OCfcb), 5.1 0-5.35(1 H, m, GH-NH), 6.79(1 H, dd, J=8.2, 7.6Hz, Ar), 
7.06(1 H, d, J=7.6Hz, Ar), 7.06(1 H, d, J=8.2Hz, Ar), 


80* 4 


1580 


2.05-2.35(2H. m. OC^Chfe), 2.28(3H, s. Ar-CH 3 ). 4.10-4.30(2H, m. 
OCfcfe). 5.05-5.35(1 H, m, CH-NH), 6.66(1 H, s, Ar), 6.71(1 H, d, J=7.6Hz, 
Ar), 7.10(1H, d, J=7.6Hz, Ar) 


15 


81 * 3 


1570 


1.95-2.25(21-1, m ( OCH 2 CH£). 2.19(3H, s, Ar-CH 3 ). 4.15-4.35(2H, m, 
OCtb), 5.05-5.35(1 H, m, CH-NH), 6.55-6.80(2H. m, Ar), 6.70-7.50(3H, m, 
NH. NHo). 7.04(1 H, d, J=7.7Hz, Ar) 


20 


82 


1550 


2.18(3H, s, Ar-Chfe), 2.27(3H, s, Ar-CH ? ). 2.00-2.35(2H, m, OCH g CH ? ). 
4.05-4.35(2H ( m. OCHo). 5.00-5.30(1 H, m, CH-NH), 6.51 (1H, s, Ar), 
6.58(1H,s, Ar) 


83 


1560 


1.9O-2.60(2H, m, OCH 2 CHa), 2.23(3H, s. Ar-Cfcy, 2.25(3H, s. Ar-Chb), 
3.90-4.45(2H I m, OCH g ). 4.95-5.25(1 H, m, CH-NH), 6.70(1 H, s, Ar), 
6.95(1 H,s, Ar) 


25 


84 


1560 


1.20(3H, t, J=7.6Hz, CH 2 -CH 3 ). 2.00-2.40(2H, m, OCH 2 CH 2 ). 2.57(2H, q, 
J=7.6Hz, CH2-CH 3 ) t 3.95-4.45(2K m, OCH 2 ). 5.00-6.20(4H, m, CH-NH. 
Nhy, 6.67(1H, s. Ar) 6.72(1H, d, J=7.3Hz, Ar), 7.10(1H, d, J=7.3Hz, Ar) 




85 


1580 


2.10-2.40(2H, m, OCH 2 Chb), 4.10-4.35(2H, m, OCHg), 4.90-5.90(5H, m, 
CHF. CH-NH. NHo). 6.70-7.35(4H, m, Ar) 


30 


86 


1580 


0.93(3H, t, J=7.3Hz, Gfch), 1 .40-2.30(5H, rn. OhL OCH2CH2. CH0-CH3). 
4.10-4.30(3H, m, OCH^, CHOH). 4.90-6.00(4H, m, CH-NH. NHg), 
6.72(1H, d, J=8.6Hz, Ar), 7.09(1H, dd, J=8.6, 2.4Hz, Ar), 7.18(1H, d, 
J=2.4Hz, Ar) 


35 


87 


1570 


0.85-1. 15(3H, m, CH 3 ). 1.40-2. 30(1 OH, m, OCHgCH^. CH g -CH 3 . THP). \ 
3.20-4.40(5H, m, OCHg. OCH. THP), 4.60-5.90(5H, m, CH-NH. NHg. 
THP), 6.72(1 H, d, J=8.6Hz, Ar), 7. 10(1 H, dd, J=8.6, 2.4Hz, Ar), 7.22(1 H, 
d. J=2.4Hz, Ar) 



•1 Potassium bromide tablet method 



40 *2 Solvent: Deutero chloroform, Internal standard: Tetramethylsllane (TMS) 

•3 Solvent: Deutero acetone, Internal standard: Tetramethylsllane (TMS) 

*4 Solvent: Deutero chloroform + deutero methanol, Internal standard: Tetramethylsllane (TMS) 



45 



50 



55 
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Table 39 





IFUNMRdata 


Example No. 


IR(cm _1 )*l s-triazine 


1 H-NMR* 2 


88 


1570 


2.10-2.40(2H, m, OCHgGHg), 4.10-4.40(2H, m, OCH 2 ) r 5.10-5.45(1H m 
CH-NH), 5.50-6.00(3H, m, CH-NH, Ntb), 7.00-7.60(8H, m, Ar) 


89 


1570 


1.95-2.30(2H, m, OCHgStk), 4.15-4.40(2H, m, OCfcb), 5.10-5.50(1 H, m 
CH-NH) 6 60-7 40f4H m Art ~ 


90 


1570 


2.20-2.45(2H. m. OCH z QM£, 4.15-4.50(2H, m, OGbfe), 5.10-6.00(4H, m, 
CU-JSltl Mfe) 7.00-7.50(3H, m. Ar) 


91 


1570 


1.63(6H. d. J=22.14Hz, CH3-CF-CU3). 1.65-1.90(4H, m. -CH 2 -CH 2 -£H2- 
CH 2 -) 2.05-2.25(2H. m, -0-CH 2 -Cti>-) 2.50-2.80(4H, m. -Ctb-CHg-CHg" 
CJ^-) 4.15-4.35(2H, m, -O-Shfe-CH;,-) 5.00-6.00(4H. m. -NH-CH-. -NH?) 
6.63(1 H, d, J=7.83Hz, Ar) 7.00(1 H, d. J=7.83Hz. Ar) 


92 


1570 


1.63(6H. d, J=22.14Hz, CHa-CF-CHa). 1.95-2.30(4H. m. -O-CHj.-Ctfer - 
Chb-CHg-CHa-) 2.70-3.00(4H, m. -CHa-CHa-Chfe-) 4.1S-4.35(2H, m~-0- 
Ctb-CH 2 -) 5.00-6.00(4H, m, -NH-CH-, -NHg) 6.77(1 H, d. J=7.83Hz Ar) 
7.05(1 H.d, J=7.83Hz, Ar) 


| 93 


1550 


1 .28(9H. s. t-Bu) 2.15-2.40(2H, m. -0-CH 2 -£H2-) 4.25-4.55(2H. m, -O- 
CHg-CH 2 -) 5.00-5.60(4H, m. -NH-QH-, -NH;,) 7.25-7.55(4H. m, Ar) 7.65- 
7.80(1H,m,Ar) 8. 10-8.30(1 H.m.Ar) 


94 


1590 


2.10-2.40(2H, m, -O-CHa-CHg-) 4.20-4.65(2H, m, -Q-CH £ -CH r ) 5.20- 
6.00(4H. m. -jvm-Cid-. Mtfe) 7.25-7.35(2H. m. Ar) 7.40-7.60(2H, m. Ar) 
7.70-7.85(1H, m, Ar) 8.10-8.30(1H, m, Ar) 



*1 Potassium bromide tablet method 
•2 S Ivent: Deutero chloroform, Internal standard: Tetramethylsilane CTMS) 
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Table 40 





IR+NMR data 


5 


Example No. 


IR(cm 1 )*l s-triazine 


1 H-NMR* 2 


10 


95 


1570 


1.65(6H, d, J=22.05Hz, CH 3 -CF-CH 3 ). 2.15-2.35(2H, m, -O-CH2-GH2-) 
4.20-4.60(2H, m, O-Gtfe-CrV) 5.15-6.00(4H, m, -NH-CH-. -NHg), 
7.32(2H t s-Ar) 7.41 -7.59(2H, m, Ar) 7.65-7.85(1 H, m, Ar) 8.1 0-8.25(1 H, m, 
Ar) 




96* 3 


1565 


2.10-2.50(2H, m, -O-CH2-CH2) 4.25-4.65(2H, m, -Q-CH ? -CHo) 5.40- 
6.00(4H, m, -NH-CH-, -Nfcfe) 6.90-7.20(1 H, m, Ar) 7.25-7.65(2H, m, Ar) 
7.65-8.00(3H, m, Ar) 


15 


97* 3 


1540 


1.63(61-1, d. J=22.08Hz, CH3-CF-CH3), 2.05-2.45(2H, m, -Q-CH 2 -CH g -) 
4.25-4.60(2H, m, -O-CHo-CHg-) 5.50-6.60(4H, m, -NH-CH-, -NH 2 ) 6.80- 
7.20(1 H, m, Ar) 7.25-7.60(2H, m, Ar) 7.60^8.05(3H, m, Ar) 


20 


98^ 


1560 


1.65(6H, d, J=21.9Hz, CH3-CF-CH3), 2.10-2.40(2H, m, OCH 2 CH 2 ). 
3.05(3H, s. SQ 2 -CH 2 ). 4.25-4.45(2H, m, OCH£ t 5.20-5.40(1 H, m, -CH- 
NH), 7.00(1 H, d, J=8,6Hz, Ar), 7.72(1 H, dd, J=8.6 2.2Hz, Ar), 7.90(1 H, d. 
J=2 t 2Hz, Ar) 


25 


99 


1560 


1.65(6H, d. J=21.9Hz, CH r CF-CH a ). 2.15-2.40(2H, m, OCHaCtfe), 
9.22(9H, s, SO2-CH2). 4.30-4.55(2H, m. OCifc). 5.15-6.00(4H, m, -CH- 
NH.-NH2), 7.04(1 H, dd, J=7.7, 7.7Hz, Ar), 7.57(1 H, dd, J=7.7, 1.8Hz, Ar), 
7.90(1 H, dd, J=7.7. 1.8Hz, Ar) 


30 


100 


1570 


1.65(6H, d, J=22.14.Hz, CH3-CF-CH3), 2.10-2.30(2H, m, -O-CHg-CHg-) 
4.25-4.40(2H, m, -Q-CHg-CHg-) 5.20-6.10(4H, m, -NH-CH-. -NHo) 
6.87(1 H, d, J=8.37Hz. Ar) 7.45(1 H, dd, J=8.37. 1.98Hz, Ar) 7.61(1 H, d, 
J=1.98Hz, Ar) 



•1 Potassium bromide tablet method 

•2 Solvent: Deutero chloroform, Internal standard: Tetramethylsilane (TMS) 
*3 Solvent: Deutero acetone, Internal standard: Tetramethylsilane (TMS) 

*4 Solvent: Deutero chloroform ♦ deutero methanol Internal standard: Tetramethylsilane (TMS) 



[Herbicide Example] 

(1) Preparation of herbicides 

40 

97 Parts by weight of talc (trade name: Zeaklite) as a carrier, 1 .5 parts by weight of alkylaryl sulfonate (trade name: 
Neoplex, supplied by Kao- Atlas K.K.) as a surfactant and 1 .5 parts by weight of a nonionic and anionic surfactant (trade 
name: Sorpol 800A, supplied by Toho Chemical Co., Ltd.) were uniformly pulverized and mixed to prepare a carrier for 
a wettable powder. 

45 90 Parts by weight of the above carrier for a wettable powder and 1 0 parts by weight of one of the compounds of 

the present invention, obtained in Examples 1 to 3. 5 to 13, 15, 16, 32 to 90, 98 and 99 (Example Numbers are used as 
numbers of the compounds), were uniformly pulverized and mixed to obtain herbicides. 

(2) Post-emergence treatment test 

so 

Seeds of weeds such as cocklebur, velvetleaf, ivy leaf morningglory, pale smartweed, jimsonweed, rough pigweed 
and black nightshade and seeds of cotton were sown in 1/5,000-are Wagner pots filled with upland soil, and covered 
with upland soil. The seeds were grown in a greenhouse, and at the stage of 1 ~ 2 leaves of these plants, a predeter- 
mined amount of the herbicide prepared in the above (1) was suspended in water, and the suspension was uniformly 
55 sprayed onto leaf and stalk portions at a rate of 2,000 liters/hectare. Then, the plants were grown in the greenhouse, 
and on the 20th day after the treatment, the herbicide was evaluated for herbicidal efficacy and phytotoxicity to the crop. 
Tables 41 to 44 show the results. 

The herbicidal efficacy and the phytotoxicity are shown according to the following ratings. 
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Herbicidal efficacy 


Ratio of remaining plant 
weigh! to plant weight in 
non-treated plot (%) 


0 


81-100 


1 


61-80 


2 


41-60 


3 


21 -40 


4 


1 -20 


5 


0 



20 



25 



30 



Phytotoxicity 


Ratio of remaining plant 
weight to plant weight in 
non-treated plot (%) 




100 


± 


95-99 


+ 


90 - 94 [ 


++ 


80 - 89 


+++ 


0-79 



The ratio of remaining plant weight to plant weight in non-treated plot was determined on the basis of the ratio of 
tre™p?o? Two Wel9ht ln n ° n ' treated Pbt = fr emainin 9 Ptart weight in treated plotfclant weight in non- 



Table 41 



40 



45 



SO 



55 



Post-emergence treatment test 



Active ingredient in 
herbicide No. 


Dosage g/ha 


Herbicidal Efficacy 


Phytotoxicity to 
cotton 






AA 


BB 


CC 


DD 


EE 


FF 


GG 




Compounds ? 


1.000 


5 


5 


4 


5 


5 




5 




Compound 5 




5 


5 


5 


5 


5 


5 


5 


± 


Compound 6 


M 


2 


3 


5 


5 


5 


5 


5 


± 


Compound 7 




5 


5 


5 


5 


5 


5 


5 




Compound 8 




5 


5 


5 


5 


5 


5 


5 


+ 


Compound 9 




2 


5 


5 


5 


5 


5 


5 




Compound 10 


M 


. 5 


5 


5 


5 


5 


5 


5 


± 


Compound 1 1 




5 


2 


5 


5 


5 


5 


5 




Compound 12 


ft 


5 


5 


5 


5 


5 


5 


5 


+ . 
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Table 41 (continued) 



Post-emergence treatment test 


Active ingredient in 
herbicide No. 


Dosage g/ha 


Herbicidal Efficacy 


Phytotoxicity to 
cotton 






AA 


BB 


CC 


DD 


EE 


FF 


GG 




Compound 13 




5 


5 


2 


5 


5 


5 


5 




Compound 15 


« 


5 


5 


3 


5 


5 


4 


5 




Compound 16 




4 


5 


5 


5 


5 


5 


5 


+ 


AA = Cocklebur, BB = velvetleaf, CC = Ivyleaf morningglory, DD = Pale smartweed, EE: Jimsonweed, FF: Rough 
pigweed, GG = Black nightshade j 



Table 42 



20 


Post-emergence treatment test 




Active ingredient in 
herbicide No. 


Dosage g/ha 


Herbicidal Efficacy 


Phytotoxicity to 
cotton 


25 






AA 


BB 


CC 


DD 


EE 


FF 


GG 




Compound 32 


1,000 


5 


5 


5 


5 


5 


5 


5 


+ 




Compound 33 




5 


5 


3 


i 5 


5 


5 


5 


± 




Compound 34 


n 


5 


5 


2 


5 


5 


5 


5 




30 


Compound 35 


f» 


5 


5 


2 


5 


5 


5 


5 






Compound 36 


ft 


3 


3 


2 


3 


3 


3 


3 






Compound 37 


»f 


4 


5 


3 


4 


4 


5 


5 




35 


Compound 38 




3 


4 


4 


5 


5 


5 


5 


± 


Compound 39 




4 


3 


5 


5 


5 


4 


1 4 






Compound 40 




4 


2 


2 


5 


5 


2 


3 






Compound 42 


n 


4 


5 


4 


5 


5 


5 


5 


+ 


40 


Compound 44 




2 


3 


3 


5 


5 


5 


5 






Compound 45 


n 


3 


5 


5 


5 


5 


5 


5 


± 




Compound 46 


fi 


5 


5 


5 


5 


5 


5 


5 


+ 


45 


Compound 48 




3 


3 


2 


5 


2 


2 


2 






Compound 49 




3 


4 


2 


5 


2 


2 


5 






Compound 50 


N 


5 


5 


5 


5 


3 


5 


5 






Compound 51 


ft 


3 


3 { 


2 


4 


2 


5 


5 




50 


Compound 52 


ft 


4 


4 


2 


5 


4 


5 


5 


± 




Compound 53 




5 


4 


2 


5 


3 


4 


5 






Compound 54 




5 


5 


4 


5 


5 


5 


5 




55 


AA = Cocklebur, BB = velvetleaf, CC 
pigweed, GG = Black nightshade 


= Ivyleaf morningglory, DD = Pale smartweed, EE: Jimsonweed, FF: Rough 
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Table 43 





Post-emergence treatment test 


Active ingredient in 
herbicide No. 


L/ut>ctye y/na 


Herbicidal Efficacy 


Phytotoxicity to 






AA 


BB 


CC 


DD 


EE 


FF 


GG 




Compound 55 


1,000 


3 


3 


3 


5 


4 


4 


5 


-i- 

IL 


Compound 56 


* 


5 


5 


2 


5 


5 


4 


5 




Compound 59 


N 


5 


4 


3 


5 


5 


2 


5 


■4- 
-E 


Compound 60 


ir 


4 


3 


3 


5 


5 


4 


5 




Compound 61 


» 


4 


5 


3 


5 


4 


3 


3 




Compound 62 


- 


2 


5 


3 


4 


2 


3 


4 




Compound 63 


- 


5 


3 


3 


5 


4 


4 


5 




Compound 64 


■ 


3 


4 


4 


4 


3 


3 


4 




Compound 65 


j 


4 


4 


4 


5 


4 


3 


5 




Compound 66 




2 


3 


2 


3 


3 


5 


4 




Compound 67 




4 


4 


3 


4 


4 


5 


4 




Compound 69 




3 


3 


3 


4 


3 


2 


4 




Compound 70 


v 


3 


2 


2 


4 


3 


5 


5 




Compound 72 




5 


4 


4 


5 


5 


3 


5 


- 


Compound 73 




3 


5 


2 


5 


5 


5 


5 




Compound 74 




3 


3 


3 


3 


2 


3 


3 




Compound 75 




3 


3 


2 


5 


4 


4 


3 




Compound 76 




5 


5 


4 


5 


5 


4 


5 




Compound 77 


■ 


3 


2 i 


2 


5 


5 


5 


5 




Compound 78 




3 


3 


4 


5 


4 


4 


5 




Compound 79 




2 


2 


3 


5 


5 


5 


5 


+ 


AA = CocWebur, BB = velvetleaf, CC 
pigweed, GG = Black nightshade 


= Ivyleaf morningglory, DD = Pale smartweed, EE 


Jimsor 


iweed, FF: Rough 
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Table 44 





Post-emergence treatment test 


Active ingredient in 
herbicide No. 


Dosage g/ha 


Herbicidal Efficacy 


Phytotoxicity to 
cotton 






AA 


BB 


CC 


DD 


EE 


FF 


GG 




i Compound 80 


1,000 


3 


4 


3 


5 


5 


5 


5 




Compound 82 




5 


2 


2 


4 


2 


2 


5 




Compound 83 




3 


4 


3 


5 


5 


3 


5 




Compound 85 


n 


5 


5 


5 


5 


5 


5 


5 
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Table 44 (continued) 



Post-emergence treatment test 


Active ingredient in 
herbicide No. 


Dosage g/ha 


Herbicidal Efficacy 


Phytotoxicity to 
cotton 






AA 


BB 


CC 


DD 


EE 


FF 


GG 




Compound 86 




3 


2 


3 


5 


5 


5 


4 




Compound 88 


?» 


3 


3 


3 


3 


2 


3 


3 




Compound 89 


w 


2 


2 


2 


5 


4 


5 


5 




Compound 90 




2 


2 


2 


5 


4 


5 


4 




Compound 99 




3 


3 


3 


4 


5 


4 


5 




AA = Cocklebur, BB «= velvetleaf, CC = Ivyleaf morningglory, DD = Pale smartweed, EE: Jimsonweed, FF: Rough 
pigweed, GG = Black nightshade 



The results in Tables 41 to 44 show that the herbicide containing the triazine derivative of the present invention can 
20 control a broad range of upland weeds at a low dosage without causing phytotoxicity on cotton in post-emergence treat- 
ment. Above all, Compounds 2, 7, 9. 13, 15, 34, 35, 37, 50, 54, 61 , 62. 73. 76 and 85 exhibit high safety for cotton and 
exhibit high herbicidal efficacy against velvetleaf belonging to malvaceous weeds to which cotton also belongs, and 
they particularly have excellent inter-genus selectivity. 

25 (3) Upland soil pre-emergence treatment test 



Seeds of weeds such as cocklebur, velvetleaf, ivyleaf morningglory, jimsonweed. rough pigweed, green foxtail and 
large crabgrass and seeds of cotton were sown in 1/5.000-are Wagner pots filled with upland soil, and covered with 
upland soil. Then, a predetermined amount of the herbicide prepared in the above (1) was suspended in water and uni- 
30 formly sprayed onto the soil surface. Then, the seeds were grown in a greenhouse, and on the 20th day after the treat- 
ment, the herbicide was evaluated for herbicidal efficacy and phytotoxicity to the crop. Tables 45 to 48 show the results. 

The data of the herbicidal efficacy and phytotoxicity to the crop are shown on the basis of the ratings shown in the 
(2) post-emergence treatment test. 



35 

Table 45 



Upland soil pre-emergence treatment test 


Active ingredient in 
herbicide No. 


Dosage g/ha 


Herbicidal Efficacy 


Phytotoxicity to cot- 
ton 






AA 


BB 


CC 


DD 


EE 


FF 


GG 




Compound 1 


3.000 


5 


5 


5 


5 


5 


5 


5 




Compound 2 




5 


5 


5 


5 


5 


5 


5 




Compound 3 




5 


5 


5 


5 


5 


5 


5 


+ 


Compound 5 




3 


5 


2 


5 


5 


5 


5 


+ 


Compound 8 




3 


5 


5 


5 


5 


5 


5 


± 


Compound 10 




5 


5 


5 


5 


5 


5 


5 


+ 


Compound 12 




5 


5 


5 


5 


5 


5 


5 




Compound 13 




3 


5 


5 


5 


5 


5 


5 




Compound 15 




5 


5 


5 


5 


5 


5 


5 
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Table 45 (continued) 





Upland soil pre-emergence treatment test 


Active ingredient in 
herbicide No. 


Dosage g/ha 


Herbiddal Efficacy 


Phytotoxicity to cot- 
ton 






AA 


BB 


CC 


DD 


EE 


FF 


GG 




Compound 16 




5 


5 


5 


5 


5 


5 


5 


+ 


fU",^ eDUr ' * b = velvetleaf ' cc = Meaf morningglory, DD = Jimsonweed, EE = rough p 
foxtail, GG - Large crabgrass 


igweed, FF = Green 
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Table 46 





Upland soil pre-emergence treatment test H 


Active ingredient in 
herbicide No. 


uubage g/na 


Herbicidal Efficacy 


Phytotoxicity to cot- 
ion 






AA 


BB 


CC 


DD 


EE 


FF 


GG 




Compound 32 


3,000 


5 


5 


5 


5 


5 


5 


5 


+ 


Compound 33 


- 


5 


5 


5 


5 


5 


5 


5 


X ! 


Compound 34 




3 


5 


4 


5 


5 


5 


2 




Compound 35 




5 


5 


5 


5 


5 


5 


5 




Compound 36 




3 


4 


3 


3 


3 


3 


4 




Compound 37 




3 


5 


3 


3 


5 


3 


4 




Compound 38 


w. 


5 


4 


5 


5 


5 


4 


5 




Compound 39 




5 


5 


3 


5 


5 


5 


4 




Compound 40 




5 


2 


2 


5 


5 


5 


5 




Compound 41 




3 


2 


2 


3 


5 


3 


3 




Compound 42 




5 


5 


5 


5 


5 | 


5 


5 




Compound 43 




3 


3 


3 


3 


4 


3 


3 




Compound 44 


H 


5 


5 


4 


5 


5 


5 


5 




Compound 45 


It 


3 


5 


3 


5 


5 


4 


5 




Compound 46 




5 


5 


4 


5 


5 


5 


5 




Compound 47 


« 


4 


4 


3 


4 


5 


3 


3 


+ 


Compound 48 


If 


5 


5 


3 


5 


5 


5 


5 




Compound 49 




5 


5 


3 


5 


5 


5 


5 




Compound 50 




5 


5 


3 


5 


5 


5 


5 




Compound 51 




5 


5 


4 


5 


5 


5 


5 


+ 


AA = Cocklebur, BB = velvetleaf, CC = Ivyleaf morningglory, DD = Jimsonweed, EE = 
foxtail, GG = Large crabgrass 


rough pi 


gweed, FF = Green 
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Table 47 





Upiand soil pre-emergence treatment test 


5 


Active ingredient in 

1 ICIUIUIUC INU. 


Dosage g/ha 


Herbicidal Efficacy 


Phytotoxicity to cot- 
ton 








AA 


BB 


CC 


DD 


EE 


FF 


GG 




10 


oornpuuna 


o,UUU 


5 


5 


3 


5 


5 


5 


5 






Vvl 1 IfJwUf HJ OO 




3 


5 


3 


5 


5 


2 


5 






P.r^iYinoi i r>H 
wUI ilfJUUI 1U OH 




5 


5 


4 


4 


5 


3 


3 






oui i ipuui IU jj 




4 


5 


4 


5 


5 


5 


5 


± 


15 


v_/\Jl 1 IfJVJUI IU QD 




3 


4 


3 


4 


5 


5 


5 










3 


3 


3 


5 


5 


3 


3 






uUI I 1JJUUI IU JO 




3 


3 


3 


4 


5 


3 


3 




20 


v^UI I IpUUI HJ 




3 


5 


3 


5 


5 


5 


5 






flftmnni mrl Aft 
UUI 1 IpUUI IU DU 




3 


5 


3 


4 


5 


5 


5 






V_/UIII|JUUI1U D I 




3 


5 


3 


5 


5 


5 


5 


± 




WUIIIpUUIlU Dfc 




3 


3 


3 


4 


4 


4 


4 




25 


VUI 1 IfJUUI IU DO 




3 


3 


4 


4 


5 


5 


5 


± 




Compound 64 




3 


5 


4 


5 


5 


5 


5 


± 




Compound 65 




4 


5 


4 


4 


5 


5 


4 




30 


Compound 66 




4 


3 


4 


4 


3 


3 


3 






Compound 67 




3 


4 


3 


4 


5 


4 


4 






Compound 68 




3 


4 


3 


4 


5 


4 


4 




35 


Compound 69 




4 


3 


3 


4 


4 


4 


4 




Compound 70 




3 


5 


3 


5 


5 


5 


4 


± I 




Compound 71 




3 


5 


3 


5 


5 


5 


5 




40 


AA = Cocklebur, BB = velvetleaf, CC 
foxtail, GG = Large crabgrass 


= Ivyleaf morningglory, DD = Jimsonweed, EE = 


rough pigweed, FF = Green 



Table 48 



Upland soil preemergence treatment test 


Active ingredient in 
herbicide No. 


Dosage g/ha 


Herbicidal Efficacy 


Phytotoxicity to cot- 
ton 






AA 


BB 


CC 


DD 


EE 


FF 


GG 




! Compound 72 


3,000 


3 


3 


3 


4 


4 


4 


3 




Compound 73 




4 


5 


4 


5 


5 


5 


5 




Compound 74 




3 


3 


3 


3 


3 


3 


3 




Compound 75 




3 


3 


3 


4 


5 


4 


3 




Compound 76 




5 


5 


5 


5 


5 


5 


5 





IDOCID: <EP 0864567A1 J_> 



57 



EP 0 864 567 A1 





Upland soil preemergence treatment test 


Active ingredient in 

horhir*irl£i Kin 


Dosage g/ha 


Herbicidal Efficacy 


r i lyiuiUAiQiy io COX* 

ton 






AA 


BB 


CC 


DD 


EE 


FF 


GG 




f^.f\rw\r\t mr4 77 

wornpouna / / 


n 


4 


4 


3 


4 


5 


3 


3 


_ 


v^umpuuna /© 


n 


3 


5 


5 


5 


5 


5 


5 


± 


oompouna 




3 


4 


5 


5 


5 


! '4 


4 




nnmrw irtrt Sin 




3 


5 


4 


5 


5 


5 


5 




PAfYinrainH Q1 

wuiiifjuuna oi 




2 


3 


3 


4 


3 


3 


3 




oornpouna 




5 


4 


4 


4 


5 


3 


3 




PftrwvM irvl QO 

uompounQ oo 


ft 


3 


3 


3 


3 


5 


3 


4 




oompouna o*f 


»» 


4 


5 


3 


5 


5 


5 


5 




rVunnru inrl ft*? 

ouiiipuunu oo 


" 


4 


3 


3 


3 


5 


3 


3 




P.nmrvAi inrl QC 




3 


5 


3 


5 


5 


5 


5 




v^fUi npuuriQ o ' 


n 


3 


3 


3 


3 


5 


3 


3 




Compound 88 




3 


3 


3 


3 


3 


3 


3 




Compound 89 




5 


5 


4 


5 


5 


5 


5 




Compound 90 


n 


3 


3 


3 


4 


5 


3 


3 




Compound 98 




5 


3 


5 


3 


5 


3 


3 


± 


Compound 99 




3 I 


3 


3 


3 


4 


3 | 3 




AA = Cocklebur, bo = veivetieaT. uc = Ivyleaf morninggiory, DD = Jimsonwee 
foxtail, GG = Large crabgrass 


d, EE = rough pi 


gweed, FF = Green 



10 



15 



20 



25 



30 



35 



f f I Sh ° W ^ thG herbidde the trjazine derivative of ^ Present invention can 

m*n? ah „ r ^ WeedS rt 3 ,OW d0Sage without cau8in B P^otoxicity on cotton in post-emergence treat- 

ment Above all. Compounds 1, 2, 13, 15. 34, 35, 37, 44, 46, 48, 49, 50, 52, 53, 54, 59, 60, 65 VT 73 80 84 86 and 

t TV? COtt ° n and exhlbrt high herbicidal «teacy against velvetleaf belonging to mal'vaceous weeds 

to which cotton also belongs, and they particularly have excellent inter-genus selectivity. 

40 Industrial Utility 

The trtazine derivative of the present invention causes no phytotoxicity on cotton and can selectively control at a 
low dosage, a broad range of weeds including velvetleaf belonging to malvaceous weeds to which cotton also belongs 
and the tnazine derivatve of the present invention is therefore remarkably effective as an active ingredient for a h«bi- 
ctde for application to cotton fields. tf TO 



45 



SO 



Claims 

1 . A triazine derivative of the general formula (I). 
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HN 




NH2 




( I ) 



wherein X is a halogen atom, a hydroxyl group, a cyano group, a C-j-Ce alkyl group, a C^C 4 alkoxy group, a 
C r C 4 alkylthio group, a C r C 4 alkylsulfonyl group, a C r C 6 haloalkyl group, a C^-C 4 haloalkoxy group, a phe- 
nyl-substituted C r C 4 alkyl group, a phenyl group or a phenoxy group, provided that when the number of X is 
plural, plural substituents X may be the same as, or different from, each other or two vicinal substituents X may 
form a saturated or unsaturated f ive-membered or six-membered ring together with a carbon-carbon bond in a 
benzene ring, n is an integer of 0 or 1 to 4, 



(1 ) a (VCe alkyl group or 

(2) a substituted C r C 6 alkyl group having 1 to 13 substituents of one or two kinds selected from the class 
consisting of 

i) a halogen atom 

ii) a hydroxyl group and 

iii) a -C 8 alkoxy group whose alkyl portion may contain a hetero atom, and 

Y is a C 2 -C 4 alkylene group which may be substituted with 1 to 8 C r C 6 alkyl groups or a divalent group of the 
formula (a), 



2. The triazine derivative of claim 1 . wherein X is a C 1 -C 4 alkyl group or a halogen atom. 

3. The triazine derivative of claim 1 , wherein X is selected from the class consisting of methoxy, methylthio, methylsul- 
fonyl. trifluoromethyl, trifluoromethoxy, phenoxyethyl, phenyl and phenoxy. 

4. The triazine derivative of claim 2. wherein n is an integer of 1 or 2. 

5. The triazine derivative of claim 4, wherein, when n is 2, each of two substituents X are independently a C V C 6 alkyl 
group or a halogen atom. 



R is 




in which each of Y 1 to Y 4 is independently a hydrogen atom or a C r C 4 alkyl group. 
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6. The triazine derivative of claim 1 , wherein n is 0. 

7. The triazine derivative of claim 1 , wherein Y is a propylene group on which one C t -C 4 alkyl group is subsituted. 
s 8. The triazine derivative of claim 7, wherein Y is a propylene group on which methyl is substituted. 

9. The triazine derivative of claim 1 , wherein Y is a divalent group of the formula (a), 



10 



15 



20 



(a) 



in which each of Y 1 to Y 4 is independently a hydrogen atom or a C 1 -C 4 alkyl group. 

1 0. The triazine derivative of claim 9, wherein each of Y 1 to Y 4 is independently a hydrogen atom or methyl. 

25 11. The triazine derivative of claim 1 , wherein R is a -C 6 alkyl group. 

12. The triazine derivative of claim 1, wherein R is a C r C 6 alkyl group on which a fluorine atom, a chlorine atom or a 
bromine atom is substituted. 

so 1 3. The triazine derivative of claim 12, wherein R is selected from the class consisting of -CF 3 -CCI 3 -CHoF, -CHoCI 
-CH 2 Br, -C 2 F 5 , -CH 2 CH 2 F, -CHF(CH 3 ), -CHCI(CH 3 ). -CHBr(CH 3 ), -CHF(CF 3 ), -C^CH^,' -CCI(CH 3 ) 2 , - 
CBr(CH 3 ) 2 , -CHF(CH 2 CH 3 ), -CHCI(CH 2 CH 3 ) and -CHBr(CH 2 CH 3 ) groups. 2 

14. The triazine derivative of claim 1, wherein R is a C r C 6 alkyl group on which a hydroxyl group is substituted. 

15. The triazine derivative of claim 14, wherein R is selected from the class consisting of -CHoOH -CoH 4 0H - 
CH(OH)CH 3 , -CH(OH)C 2 H 5 . -CfCH^H and -C(CH 3 ) 2 CH 2 OH groups. ' ^ 2 "* Un 

16. The triazine derivative of claim 1, wherein R is a C r C 6 alkyl group substituted with a group in which a heterocyclic 
group containing an oxygen atom and an oxygen atom bond to each other. 

17. A process for the production of a triazine derivative of the general formula (I), 



35 
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45 



50 
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R 




20 wherein X is a halogen atom, a hydroxyl group, a cyano group, a C^-C 6 alkyl group, a C r C 4 alkoxy group, a 

C r C 4 alkylthio group, a C r C 4 alkylsulfonyl group, a C r C 6 haloalkyl group, a C r C 4 haloafkoxy group, a phe- 
nyl-substituted C r C 4 alkyl group, a phenyl group or a phenoxy group, provided that when the number of X is 
plural, plural substituents X may be the same as, or different from, each other or two vicinal substituents X may 
form a saturated or unsaturated f ive-membered or six-member ed ring together with a carbon-carbon bond in a 

25 benzene ring, n is an integer of 0 or 1 to 4. 

R is 

(1) a CrC 6 alkyl group or 

(2) a substituted CrC 6 alkyl group having 1 to 13 substituents of one or two kinds selected from the class 
30 consisting of 

i) a halogen atom 

ii) a hydroxyl group and 

iii) a CVCs alkoxy group whose alkyl portion may contain a hetero atom, and 



35 



40 



45 



50 



Y is a C 2 -C 4 alkylene group which may be substituted with 1 to 8 C r C 6 alkyl groups or a divalent group of the 
formula (a), 



^Y 2 
Y 3 (a) 



in which each of Y 1 to Y 4 is independently a hydrogen atom or a C r C 4 alkyl group, 
which comprises reacting a compound of the general formula (II), 
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10 



30 



35 



40 



Xn 




NH2-HX 1 

C\ ( II ) 



wherein X, n and Y are as defined above and X 1 is a halogen atom, 
is with cyanoguanidine of the formula (III), 

H 
N 

II C N (m) 

HiH N 
H 

25 and then reacting the reaction product with an ester of the general formula (IV), 

RCOOR 1 

wherein R is as defined above and R 1 is a d -C 4 alkyl group. 



(IV) 



18 " art!!^^ tFiaZine derivative of the 9eneral formu,a © reclted in c,aim 1 or a salt thereof as an 



45 
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